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October 12, 1985
ST-HL-AE-1409
File No.: C9.17

Mr. George W. Knighton, Chief
Licensing Branch No. 3
Division of Licensing
U. S. Nuclear Regulatory Commission
Washington, DC 20555

South Texas Project
Units 1 and 2

Docket Nos. STN 50-498, STN 50-499
Responser *. OSER/FSAR Items

For Chaoters 7 and ''_ in ALARA and TMI Item II.F.1

Dear Mr. Knighton:

The attachments enclosed provide STP's response to Draft Safety
Evaluation Report (DSER) or Final Safety Analysis Report (FSAF) items.

The item numbers listed below correspond to those assigned on STP's
internal list of items for completion which includes open and confirmatory
DSER items, STP FSAR open items and open NRC questions. This list was
given to your Mr. N. Prasad Kadambi on October 8, 1985 by our Mr. M. E.
Powell.

The attachments include mark-ups of FSAR pages which will be
incorporated in a future FSAR amendment unless otherwise noted below.

The items which are attached to this letter are:
Attachment Item No.* Subject

1 N/A Answer to question from reviewer
about the in-Containment fuel racks

2 D 12.1-2, ALARA - lighting fixtures
D 12.3-2 Height that walls are painted

3 D 12.4-1, F 12.3-1 Exposure Estimates
4 D 12.3-1 Location for temporary shielding
5 F 12.3-21 Building ventilation
6 F 7.0-34, 35 & 37 TMI Item II.F.1 (delete reference

to "Later")
!

* Legend
D - DSER Open Item C - DSER Confirmatory Item
F - FSAR Open Item Q - FSAR Question Response Item pk,
L1/DSER/b 't

95101801252 051012 )
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If you should have any questions concerning this matter, please
contact Mr. Powell at (713) 993-1328.

t

Very truly yours,,

|u > ~

M. R. Wise urg
Manager, Nuclear Licens ng

MEP/bl
i

Attachments: See above
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cc:

Hugh L. Thompson, Jr., Director Brian E. Berwick, Esquire
Division of Licensing Assistant Attorney General for
Office of Nuclear Reactor Regulation the State of Texas
U.S. Nuclear Regulatory Commission P.O. Box 12548, Capitol Station
Washington, DC 20555 Austin, TX 78711

Robert D. Martin Lanny A. Sinkin
Regional Administrator, Region IV 3022 Porter Street, N.W. #304
Nuclear Regulatory Commission Washington, DC 20008
611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011 Oreste R. Pirfo, Esquire

Hearing Attorn9y
N. Prasad Kadambi, Project Manager Office of the Executive Legal Director
U.S. Nuclear Regulatory Commission U.S. Nuclear Regulatory Commission
7920 Norfolk Avenue Washington, DC 20555
Bethesda, MD 20814

Charles Bechhoefer, Esquire
Claude E. Johnson Chairman, Atomic Safety &
Senior Resident Inspector /STP Licensing Board
c/o U.S. Nuclear Regulatory U.S. Nuclear Regulatory Commission
Commission Washington, DC 20555

P.O. Box 910
Bay City, TX 77414 Dr. James C. Lamb, III

313 Woodhaven Road
M.D. Schwarz, Jr., Esquire Chapel Hill, NC 27514
Baker & Botts
One Shell Plaza Judge Frederick J. Shon
Houston, TX 77002 Atomic Safety and Licensing Board

U.S. Nuclear Regulatory Commission
J.R. Newman, Esquire Washington, DC 20555
Newman & Holtzinger, P.C.
1615 L Street, N.W. Mr. Ray Goldstein, Esquire
Washington, DC 20036 1001 Vaughn Building

807 Brazos
Director, Office of Inspection Austin, TX 78701

and Enforcement
U.S. Nuclear Regulatory Commission Citizens for Equitable Utilities, Inc.
Washington, DC 20555 c/o Ms. Peggy Buchorn

Route 1, Box 1684
E.R. Brooks /R.L. Range Brazoria, TX 77422
Central Power & Light Company
P.O. Box 2121 Docketing & Service Section
Corpus Christi, TX 78403 Office of the Secretary

U.S. Nuclear Regulatory Commission
H.L. Peterson/G. Pokorny Washington, DC 20555
City of Austin (3 Copies)
P.O. Box 1088
Austin, TX 78767 Advisory Committee on Reactor Safeguards

U.S. Nuclear Regulatory Commission
J.B. Poston/A. vonRosenberg 1717 H Street
City Public Service Board Washington, DC 20555
P.O. Box 1771
San Antonic, TX 78296

Revised 9/25/85
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9.; FUEL STORAGE AND HANDLING
!

i

! Facilities for the receipt and storage of new fuel and the storage and trans-
'

for of spent fuel are housed in the Fuel-Handling Building (FHB)*. A separate
| and independent FHB is provided for each unit of the STP. Each FHB is

designed as a controlled-leakage seismic Category I structure. The design of -'

the FHB Heating, Ventilating and Air Conditioning System is discussed in
Section 9.4.2. The structural design considerations are described in Section
3.8.4.

9.1.1 New Fuel Storage

9.1.1.1 Desian Bases. The new fuel storage pit is a reinforced concrete
pit and an integral part of each seismic Category I FHB. This pit provides
temporary dry storage for approximately one-third core (66 fuel assemblies) of
new fuel. The fuel is stored in racks (Figure 9.1.1-1) compose * of individual,

vertical cells fastened together to form three 2 x 11 modules which may be
bolted to anchors in the floor and walls of the new fuel storage pit. The new
fuel racks are classified as seismic Category I components, as defined by.

. Regulatory Guide (RG) 1.29, and,American Nuclear Society (AN') Safety Class'
(SC) 3 (see Section 3.2).

The new fuel racks are designed with a center-to-center spaciet of 21 in.
'

This spacing provides a minimum of 12 in, between adjacent fiuf. ersemblies.
This separation is sufficient to maintain a suberitical array <= m ing optimum
moderation. Space between storage positions is blocked to p e+ent insertion
of fuel. All rack surfaces that come into contact with the fu si sesemblies

j' are made of annealed sustenitic stainless steel, and the supcou: r2.ructure is
! painted carbon steel.

The racks are designed to withstand normal operating loads, na nell as to
remain functional with the occurrence of a Safe Shutdown Eard. wake (SSE).
The new fuel racks are designed to withstand.a maximum uplif t %cce of 5,000

; pounds and to meet the requirements of the American Society of Mechanical
'

Engineers (ASME) Boiler and Pressure Vessel (BliFV) Code Sectivn III Appendix
XVII.

The new fuel storage pit access hatch is a three-section cover. This cover
will minimize the introduction of dust and debris into the pit. The cover is
designed to withstand the impact force of a new fuel assembly 4:apped from the
maximum elevation allowed by the 2-ton hoist of the FHB overher1 ceane.

9.1.1.2 Facilities Description. The FHB abuts the south .Me of the
km CertW: . -BuiWRCB)"and is adjacent to the west Mde of the
Mechanical-Electrical Auxiliaries Building (MEAB) of each unit. The locations
of the two FHBs are shown in the station plot plan on Figure 1.2 3. For
general arrangement of the new fuel storage facilities, refer to Figures

' 1.2-32 through 1.2-40.

( New fuel assemblies are received in the receiving area of each FHB and tempo-
} rarily stored in the' shipping containers in the new fuel handling area. In

the new fuel handling area, each new fuel assembly"is removed from its ship-
ping container and inspected visually to confirm the assembly has not been
damaged during shipment. The new fuel assemblies are transported from the
inspection area to the new fuel storage pit or to the new fuel elevator by the

p rwtJa j_ b % e. .slera ddn J;kea s pa c e_ is

wk. m as % M, c&..+- esut~4 cses$. 4 (d hs<<.Se&cNs.sR$1

>aas w oc w 4_ w ne _,
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floor of the spent fuel The spent fuel racks are classified as seismic
Category I, as defined by RG 1.29, and ai ANS SC 3.

.

Another 400 storage spaces are provided in four 7x7, four 6x7, and one 6x6 6

modules. These modules have 14-inch center-to-center spacings (figure.
9.1.2-lb) and are " free standing" in that they rest on vertical shear pins''

y3 attached to adapter plates that are bolted to the spent fuel pit floor.
Spaces between storage cells are blocked to prevent improper insertion of*

jk,

j fuel. Both the 16-in, and 14-in. spacings provide sufficient separation 23
.

'
et between fuel assemblies to maintain a suberitical array. All rack surfaces

fd- that come into contact with fuel assemblies are made of annealed austenitic:

! 8
i 3

stainless steel. These materials are resistant to corrosion during normal and

ergency water quality conditions.t .

-S
e racks are designed to withstand normal operating loads,as well as tot

' remain functional with the occurrence of an SSE. The racks are designed with

h adequate energy absozption capabilities to withstand the impact of a dropped

M $
spent fuel assembly from the maximum lift height of the spent fuel pit bridgeT

.

hoist. The racks.are designed to withstand a maximum uplift force equal to,
"

L N .{
. the uplift force of the bridge hoist. The racks also meet the requirements of-

f ! ASME Code, Section III, Appendix IVII.
I

N Shielding for the spent fuel pod N dqtwN t.o protect plant personnel from
exposure to radiation G. . w..se 't gu'uilshe6 guideline values as stated in4

| | ff Section IL L - 6.evtb m: Acast 10 ft of water over the top of the spent
*

g fuelassy410.5~ n1117 tit diret.t ndiation to 2.5 inR/hr (surface dove 1ste).,

b .t

E The FHB Ventilation Exhaust Systew 14 designed to limit the o/frite dose in,

.1 the event of a significant release of radioactivity from the fuel, as dis-

,{Q cussed in Sections 12.3.3, 15.7.4 and 9.4.2.
=-
Iy The FHB is designed to prevent missiles from contacting the fuel. A more

,

, . f. detailed discussion on missile protection is given in Section 3.5.
'

*i AD 9.1.2.2 Facilities Description. The FHB abuts the south side of the RCB
;

and is adjacent to the west side of the MEAB of each unit. The locations of,

\ d the two FHBs are shown in the station plot plan on Figure 1.2-3. For generalbg arrangement of the spent fuel storage facilities, refer to Figures 1.2-32e

through 1.2-40. .

i The spent fuel storage facilities are designed for the underwater storage of
i s spent fuel assemblies and control rods after their removal from the reactor
1 2 vessel. The spent fuel is transferred to the FHB and handled and stored in | 6-

'

2
'

''. P # the spent fuel pool underwater. The fuel is stored to permit some decay, then |7
*! j e4 transferred offsite. For a detailed discussion of spent fuel handling, see |6

ie qa Section 9.1.4.
I

D ( ! The spent fuel pool is located in the northwest quadrant of each FHB.
n

p 4 3 floor of the pool is at E1. 21 ft 11 in., with normal water level at El. 66 ft
The

4-

.[ q,.. y 6 in. The top of a fuel assembly in a storage rack is E1. 39 ft. The storage |6
y of 724 spent fuel assemblies is accommodated in the pool. The fuel assemblies |7.-t a

'

j are loaded into the spent fuel racks through the top and are stored vertical- |6
-

a - +f 1 ,'

{ 7<
,

nil'

.

a!
d*

9.1-3 Amendment 44
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nsutron flux (low ostting) reactor trip. Protection against uncontrolled'

boron dilution is described in Section 15.4.6.
i

The following significant points are assured by the refueling procedure: |
'

1. The refueling water and the reactor coolant contain approximately 2,500 |40ppa boron. This concentration is sufficient to keep the core approxi-
mately 5 percent Ak/k suberitical during the refueling operations with
all control rods removed and the core refueled to provide sufficient
excess reactivity,for operation to the next refueling outage. 40

2. The water level in the refueling cavity is high enough to keep the radia-
tion levels within acceptable limits when the fuel assemblies are being
removed from the core.

i

The refueling operation ie divided into four major phases: (1) preparation. -

(2) reactor disassembly (3) fuel handling, and (4) reactor assembly. A gen-
eral descriptien of a typical refueling operation through the four phase.s is

*

given below:

'

This description applies to rapid (unrodded) refueling which will normally be
used during a refueling shutdown to maximize plant availability. The descrip-
tion also points out the different steps that would be included in a non-rapid 40

(rodded) refueling operation, which is typically used for extended shutdowns
involving non-routine maintenance.

9.1.4.2.2.1 Phase I - Preparation - The reactor is shut down (rods in)
and then simultaneously borated and cooled down to refueling shutdown condi-'
tion. Following initiation of normal purge and a radiation survey of the
Containment Building refueling operations may proceed. The fuel transfer
equipment and refueling machines are checked for proper operation. Each new 40
fuel assembly is brought from dry storage in the FHB as described in Section
9.1.4.2.1. After transfer through the fuel transfer tube, the FTS fuel assen-
bly container is pivoted to the vertical position ~by the in-containment
upender. The refuelina machine transfers the new fuel into the in-Containment
storane rackac~f(shomm in Fiquet 9.l. 3.1.0.). kefw to fr arts s.2-14 tNough I.2 IDm

-Qbr gener$4 arrogernent. of rstis cen6thimal hel doraqE aAtr.1
When the Reactor Coolant System (RCS) has been cooled to 150'F, RCS' draining
is started. The RCC assemblies (control rods) are withdrawn to their full-out
position, and each control rod's holdout device is activated to ensure that

i

i the rod is held in its withdrawn position inside its upper internals guidei

tube and reactor head pressure housing. As soon as RCS draining has lowered
reactor coolant level to the reactor vessel nozzle centerline, degassing oper-ations are performed. 40

.

For non-rapid refueling, the preparation for refueling is similar except that
the control rods are not withdrawn fr a the core and the RCS temperature is
reduced to 140*F before draining.

9.1.4.2.2.2 Phase II - Reactor Disassembly - The seismic tie rods
attached to the missile shield are disconnected and stored. The insulation is
removed from the vessel head flange area, and the Roto-Lok studs are deten-
sioned and removed from the vessel flange. A stud hole plug is installed in
each hole after the stud is rencved to prevent entry of water. In addition
all flux mapping detectors and thimbles are retracted through the bottom of 40

9.1-11 Amendment 40
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to hold the sections in place. This arrangement provides for rapid Q331.
removal of the insulation for inservice inspection and a reduction in 9
radiation exposure.

37
10. Transfer of expended liquid filter elements from the filter grea to the

Solid Waste Processing System, (SWPS) as described in Section 11.4
|37results in a reduction of radiation exposure during handling of these

contaminated filters.

11. Permanent shielding is provided, so that workers may stay behind walls or |37in areas of lower radiation level when not actively involved in work in
radiation areas. For some jobs, temporary shielding, such as lead blan-
kets draped over a pipe on either side of a valve or concrete blocks
stacked around a piece of equipment, is used. Temporary shielding will

][Nsod)4, be used if the total exposure, which includes the exposure received
|during installation and removal of shielding, is substantially reduced. I

----->

12.1.3.2 ALARA Considerations for Steam-Generator Repairs. Applicable
techniques in Section 12.5.3.2 are normally used when inspecting and plug- 37 iging SG tubes. SG repairs will be made using state of the art methods, thus
reducing time spent by personnel inside the channel heads.

12.1.3.3 Specific ALARA Considerations for Reactor Head Removal and 4
Installation: Applicable techniques in Section 12.5.3.2 normally are used

!when removing and installing the reactor head and performing the other
associated activities necessary for refueling. The rapid refueling system
significantly reduces personnel exposure. This system allows the rapid disen-

', gagement of the reactor studs, which in the past has caused considerable expo- 1

!sure to personnel, to be done on a remote basis. Also, with this system it is
not necessary to disconnect the electrical cables to the reactor head, which

; saves time and exposure. ;

A permanent welded seal ring, rather than a bolted one, is used to seal the 37
cavity prior to flooding, thus reducing both direct exposure and airborne ,

activity during installation. Because of the above considerations, time spent '

in the refueling cavity has become minimal. When jobs of long duration are
required, however, communications are provided up to the refueling flo,or, thus

[reducing lost time and exposure to personnel. When jobs of long duration are
>

required in areas with very high radiation levels, temporary shielding is ;provided for personnel protection.
I

12.1.3.4 Specific ALA*A Considerations for Inservice Inspections (ISIS). 1

37 IApplicable techniques in Section 12.5.3.2 are normally used when performing
iISIS. Where feasible, remote testing devices are used. An example of this is
ithe remote eddy current probe positioner and probe indexer used to examine the
:SG tubes. Another remotely operated device is used to perform the ISI of the
!reactor vessel and nozzle welds.

12.1.3.5 Specific ALARA Considerations for Other Exposure-Related Jobs. |

!Other operations such as refueling, radwaste handling, spent fuel handling,
!! Icading and shipping, routine maintenance, sampling, and calibration are
!discussed in Section 12'.5.3. Vario.us combinations of the techniques in Section

4 {12.5.3.2, as applicable to the particular job, are used on th'ese jobs.;
One of !I the techniques expected to reduce exposures on some high exposure jobs is the

|37 |
'
,

P

12.1-7 Amendment 37 i
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2. Exposure times are based on estimates of the average times required to |39( perform the designated tasks.'

|3. Radiation protection personnel exposures are based on the M 75 :::ra @ |39 {Oi;;;l ::p;; re ;;p:::: (Reft-1-2.4-1) .oL-liied te the CC Ly P C p:.;. ' |gg[ pl:nt;. :: ;lik phy.h. yereeeeel ecerege de;e; v;;ied free 2.35 r;;/y " -
to 3.G6 .../ys. Tne mean cose iv. .11 plent; eux;;y:d r:: 2.66 ::=/yr. '--
It is see.;;d th;; the ^== recalved by STP rad 4 = tire prei.ciien p:::rr - 12
r.el duri..g 2,000 hours of pl::: ptrel ia ? " r== -

,

'

|
*

4. It is assumed that techniques for inservice inspections described in |39 |*

WCAP-8872, " Design Inspection, Operation and Maintenance Aspects of the
W NSSS to Maintain Occupational Exposures as Low as Reasonably,
Achievable" (Ref. 12.4-2), are used. Steam generator inspection is
assumed to be made using the Westinghouse remote positioner fixture.

5. Airborne dose estimates are reported for thyroid and total-body expo-
sures. These are based on the plant airborne activity concentrations
listed in Table 12.2.2.-2.

. 39
" 6.* Maintenance operations are assumed to be divided between mechanical. I&C,

and electrical personnel as follovn mechanical - 40 percent, I&C - 40
percent, electrical - 20 percent. Components are isolated by an

,

Auxiliary Operator, and it is assumed that his assistance is required for
1.0 man-hour per task.

7. All personnel located in unrestricted (Zone 1) areas are assumed to be |39i subject to approximately the same average dose rate of 0.04 arem/hr.
,

'
,

8. The following data are used for determining plant personnel assignments. I39,

{ The operating shift crew of STP Unit I and Unit 2 is described in Section
!- 13.1.2.3.
;

39e Plant Manager (1)
i

: The Plant Manager is normally at work 8 hours per day, 5 days per
week, 50 weeks per year. He spends 95 percent of his time in the
plant office and control room area and 5 percent of his time in the
plant area.

Plant Superintendent (1)e
39

The Plant Superintendent is normally at work 8 hours per day, 5 days -

per week, 50 weeks per year. It is assumed that he spends 95
percent of his time in the plant office and control room area and 5
percent of his time in the plant area.

.

Reactor Operations Superintendent (1)
39

e
i

The Reactor Operations Superintendent is normally at work 8 hours
per day, 5, days per week, 50 weeks per year. It is assumed that he ;
spends approximately 75 percent of his time in the plant office andi control room area and 25 percent of his time in the plant. {

12.4-3 Amendment 39
'
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f REFERENCES

Section 12.4:
-

V
12.4-1 1976 Occupational Exposure Reports, supplied by Bar Dalifed

rooks /NRC/OMIPC.
.e

12.4-2 " Design, Inspection, operation and Maintenance
Aspects of the U NSSS To Maintain Occupational Exposures
As low As, Reasonably Achievable," WCAP-8872.

49

.

-

.
-

.

.

.

.

.

1

I

.

. i_

|
.

12.4-16a Amendment 49
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12.3.4.2 Airborne Radioactivity Monitoring. The monitors provided in |44 ,

( the RMS for measuring plant airborne radioactivity are identical in design and
installation to the process and effluent airborne monitors described in
Section 11.5.2.3. Each is an off-line type monitor which pulls an air sample 44

,

from the HVAC System duckwork. Alarm, display, and recording capabilities, as
described in Section 11.5, are provided for the airborne radioactivity | 44
monitors.

The airborne radiometivity monitors provide a continuous surveillance of the |44
airborne radioactivity level within selected plant areas to warn if airborne
activity exceeds 10 times the MPC-hr (maximum permissible concentration-hour),
as set forth in 10CFR20, Appendix B. Table 1, for iodine and particulate
radiation. Selection of areas to be monitored is based on the potential
airborne radioactivity sources in the areas and the frequency with which the | 44

- area is occupied.

Three mobile airborne radioactivity monitors are provided. The mobile | 44
monitors each have particulate, iodine, and gaseous detector channels, as .

describ'ed in Section 11.5.2.3.1, and can be used for measuring the airborne | 44
radioactivity level in any specific area. Local alarm, display, and recording
capabilities of a mor.itor, as described in Section 11.5, are provided. | 44

The range of the airborne radioactivity monitors was chosen to achieve the | 44
low-level radiation detection required for monitoring MPC concentrations.
Design parameters for the airborne radiation monitors are shown in Table 44
12.3.4-2.

k The calibration and testing of the fixed and mobile airborne monitors are
identical to those of the process and effluent monitors, as described in
Section 11.5.2.1.5. 44

12.3.4.3 In-Plant Samplina.
'

1. Criteria
,

t

| The criteria for the selection of air sampling and monitoring instrumentation
; used to determine the concentrations of airborne radioactivity in plant areas

and effluents are given in Section 12.5.2.2(5).

2. Methods

- Airborne radioactivity concentrations in areas accessible to personnel are
determined by use of both fixed and mobile airborne radiation monitors and | 39'
high-volume " grab"-type air samplers.

The fixed monitors sample the exhaust air in the HVAC ducts from selected
cubicles. These monitors are de. scribed in Section 12.3.4.2 **.( h locMhu
o r ,e .s k ee eA Frps 9. at. 2 - 2.' 't .

The mobile monitors are used to collect representative samples of airborne 39
,

| radioactive concentrations. In addition, the mobile monitors are used to
determine the exact source of airborne radioactivity when the fixed monitors
have reached an alarm condition, as follows.

I

12.3-19 Amendment 44
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5. Detectors are located to provide easy access so that minimal maintenance
equipment is required and to provide an uncluttered area near the
detector to allow for field alignment and calibration.

12.3.4.1.2 Desian criteria: The basic design criteria of the area'
rcdiation monitors are identical to those of the RMS, as discussed in Section
11.5, and are supplemented by the following:

1. Each has two local audible and vissible alarms which are initiated on a
"high" or " alert" alarm at the detection unit or at an area where the 44
local visual alarm can be seen before entry into the detection area.

2. A monitor's detector's can be separated from the electronics. | 39
3. There are'two RCB monitors which have post-accident monitoring capability

for a Condition IV accident, as discussed in Chapter 15. These (RCB High 44
Range Monitors) are considered safety-related and meet the requirements
of RG 1.97 and NUREG-0737. y are lec.4e,L as sho.sn ** R 12. b l- 6v

pgaestly .

4. The range of the monitors is selected such that the maximum zone dose -
rate and any anticipated operational occurrences which would increase the
dose rate can be detected.

5. A portable area radiation monitor is provided which can be used to
39

monitor the area radiation level in locat'.ons not normally monitored or
in maintenance areas.

6. RG 1.97 radiation monitoring requirements are addressed in Section 7.5 h4and Appendix 7B.

7. A monitor has a minimum accumulative accuracy of + 25 percent of the 44
actual intensity value.

_

'

2.3.4.1.3 Equipment Description: The area monitors are an integral
,

,

part of the RMS, as discussed in Section 11.5. The area monitors have the
1 idsntical alarm, display, and recording capabilities, locally and in the main

; centrol room, as described for the process and effluent monitors in Section- gg
11.5.

Tcble 12.3.4-1 lists the location, range and alarm setpoints of the area'

Q e*5 G L I- I N* l' *monitors. U e "*^ * # 0 ''*" * 5 * * * * l' 8 S k * "' ^ *^

12.3.4.1.4 Monitor, Calibration and Testing: The Area Radiation |39
Monitoring System is calibrated using one or more reference standards certi- 13
fisd by NBS or using standards from suppliers participating in measurement |39
accurance. activities with NBS. The calibration is verified for at least three |3
points over the entire range of the monitor.

A channel calibration that includes a channel functional test is performed at
1 scat once every eighteen months or during the refueling outage if the detec-
tor is not readily accessible. In the event that a calibration is ques-
ticnable, the channel can be isolated and a more thorough calibration |39p2rformed.

3. Th e .(ni a e b % e dveE.reeI re clc5 "etec4udas ce'McM. ub

AdeA .% /0CFe 1* M * A %skhy M.4 t.t2, a,,,lM e A <t.wl aa.1 a cdek d c.~d:bs. %.ca,,,, Z. e
c,;hi .|b'afi pas

os ,, ,
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7. Piping containing radioactive material is appropriately routed to mini-
mise exposure to plant personnel. This involves:

'' )
-

Routing of piping containing radioactive material through radioac-a.
tive pipe chases or behind shield walls (cubicles) suitably designed
to ensure that the design dose rates in radiation. shielding zones

|39are not exceeded. These zones are described in Table 12.3.2-1. ,
ii

b. Wherever possible, piping which normally contains radioactive mate-
rial is separated from piping containing nonradioactive material.
This ensures that exposures to personnel performing inspection or

1maintenance on nonradioactive systems are ALARA.

Pipelines are sloped, wherever possible, so that the slope villc.
' assist in removing crud deposite from the line prior to maintenance
' operations. Pipes that handle spent domineralizer resin have a

|39minimum 5 diameter bend radii.

d. T,o prevent crud traps, thermal expansion loops a,re horizontal or,
39vertical upwards rather than vertical downwards and eccentric,

1- reducers are used on piping lines.
4

The letdown line is routed within the Aeactor Containment Buildinge.
(RCB) secondary shield and provides sufficient delay time for decay

, of the reactor coolant N-16 activity so that N-16 is not a factor in
, shielding outside the RCB.

8. The principal shielding material is concrete with a dry density of 136 )
lb/ft'. Where necessary to save space, steel is used to supplement the '

'

concrete shielding. 39

9. Procedures for concrete shield wall construction present implementation
methods that correspond to the position of RG 1.69, which generally,

'

* endorses the requirements of ANSI N101.6-1972. 39

| 10. Consideration has been given to provision for shielding of major sources |39
i of radiation during inservice inspection to allow access and minimize

radiation exposure of personnel (Section 6.6).

11. Shielding discontinuities caused by shield plugs, concrete hatch covers,
cnd shield doors to high-radiation areas are provided with offsets to
reduce radiation streaming.

12. Control of access through posting of radiation sources and areas and use
of physical barriers is applied in accordance with guidelines contained
in NUREG-0452; Section 6.12. See Table 12.3.2-1. 39

,

In addition to the above criteria, to ensure that occupational exposures are
ALARA according to RG 8.8 criteria, plant radioactive systems and shielding
designa are constantly reviewed, updated, and modified as necessary during
plant design and construction. Personnel responsible for the various 39 ,

shielding design phases'are the shielding engineers and supervisors. j

,

13.As descc*loe..l 3 A 6 ed7,4 / ;;t.1. 3. / fe m pe rag 5 M*
**

aA : * *: ..a. % % -s._ ne As..s
Las kc^ ** A's *31Aven. Cass;dereiros P** .AM Al MA 9'' >

for .it..e*g co. Where go#ssMe Or %e #k"* E M "K %7*
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TABLE 12.3.4-2
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Rf!IDIPC VENTIIRTOf IGIIRE5g

|
Control- Alert Hidt

Suple Detector Detector A nlysis Rage M C (1) lirig Alarm Alarm
i knitor Service location 14sdber Type PWrformed GCi/m) 4CL/cc) Isotope 4Cf/cc) _Q41/ec)'

,

-10R-8014 Mechanical Mh8 n. 10' R5-8014A (2) Cross Beta (4) (7) Co-137 8.5st10 1.7x10
i A -414=ry See Fig. Partiantem @) -10 -9i adidirus 0 48) 9.4.}-2 REH10145 (3) Orces Gama (5) (8) I-131 7.5x10 1.5st 10

-

Ventilaism Iodine (I)
-(hdp. 'LifRB-8014C (2) Cross Beta (6) (9) Kr415

| Nobel Ces 0C) 4 2 >"8 T "'8
p.

-IU -IOR-8015 Mh5 MLB n. 10' RIH 1015A @) (2) cross Beta (4) (7) Co-137 1.th10 3.(st10 .-10 -10Vestileim See Fig. REK DISB (I) (3) Cross Gamut (5) (8) I-131 1.(st10 3.2x10 y;) -
"

i 9.4.3-2 RB6015C OC) (2) Cross Beta (6) (9) Kr415 4.z-,o% ,( L )% ' ''s .

4(b).

Y .axa .
,

$ R41016 MAB MLB El. 10' RIH 1016A @) (2) Cross Beta (4) (7) Co-137 4.1x10 8.3x10 g-10 -10 :

-10 -10'

Vaetleim See Fig. RS 60168 (I) (3) Cross Gama (5) (8) I-131 3.?x10 7.4x10

r .o 4',6$9.4.3-2 RIH 1016C OC) (2) Cross Beta (6) (9) Kr415 1L'_4q. z xd n

! Itr-4017 MAB MLB E. 60' RIH 1017A @) (2) Cross Beta (4) (7) Co-137 1.5st10 2.9x10
-10 -10
-IO -IO'Vseiteim See Pla. RIH 10178 (I) (3) cross Gems (5) (8) 1-131 1.3n10 2.6x10 U,

4.u.o$ ' L sty Lj 9.4. M RIH 1017C OC) (2) ' Gross Beta (6) (9) Kr415 'L
t. u e

-10 -10 :'

ur-e018 MAB MnB n. 41' RIH 1018A @) (2) Cross Beta (4) (7) Co-137 3.1x10 6.2x10-10 -10
| Vseileim See Pig. RIH 10188(I) (3) Cross Gems (5) (8) I-131 2.thc10 5.fst10 >

9.4. M RIH 1018C OC) (2) Cross Beta (6) (9) Kr415 (R._.) * - (L )*- '$ 4mh</. x xio- * t*'* .

| $N !

O m -

M j.> lbtes: 70 t:
5 -DO <

-I
! E- 1. Minime Detectabla Concentration 6. 2.tht10- to 2.8 x 10 AC1/cc :

'-

! ! 2.
q 11. 1.?x10,g ACi/cc !Beta Scistilleim Detector 7.

! 4JIx10 -7 pCi/cc
"

3. Cams $111eim n=*ectorj g 4. 3.h10-
to3.h10]>Aci/cc

'

9. 2.1x 10 pC1/cc-12
i 5. 7.7x10 to 3.8x10 Ci/ce' M " "~^

; /d. 3.3 x te ' /*C/c.c.
4

4
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Tmz 12.3.&2 (cetimed)'

. .

mmanc veernarrat wurims.

outrol- Alert Hi@
Snople Detector Detector Analysis Rage MX: (1) ling Alana Almu

nmitor Service 1 m eten meeer Type perfonsed 4Ci/ce) 4Ci/ce) Isotop. 4Ci/ce) 4Ci/ce)
-10 -10E-4029 MB MB E. 41' RIH 1029A(P) (2) Grose Beta (4) (7) Co -137 1.fot10 3.kl0-10 -10 -

Vatilsim See Fig. RIH 10298(I) (3) Gross Gena (5) (8) I-131 1.kl0 3

M.0K109.4. M RB6029C OC) (2) Grose Beta (6) (9) Kr-85 (LP y
v.2xea-7 e.w u.

~IU -101 Rr-em0 mB m8 n. 41' Wre03(R (P) (2) Cross Beta (4) (7) Ca-137 1.7x10 3.5x10-10

3.1x10(10
: Vere 11eim See Pig. RB 6(DOE (I) (3) Gross ama (5) (8) I-131 1.5x10

-

r

%<4.1.s e9.4. M RIH 1030C 0C) (2) Grose Beta (6) (9) Kr 85 -IL. y-,
v.n u,

g Kr-8020 IDF IDF RIH 1020(I) (3) Cross Geset (5) JW I-131 M -Gener)* N-

! ; veneilaes= Bunaire eo to - t ,,-e ;
a, =

$ 44N

; ;

I
t

1
-

i t

|

| |

i !
'

! AM
! E?brs< .n

. M'

j
o- mw2 i

g- Notes: 0*
|

5 hU,'
1

E 1. Ninfum Detectable Concentration 6. 2.8x10 to 2.8 x 10 C1/cc '!
~

;

1.7x10[1) ! 4/kl0_gg /4Ci/cc7 pCi/cc O
2. Beta Scire111eim Detector 7.

k 8.
' " 3. rm -m Scie 411 *i,- a,,-

3.h10,yto3.k1 ACi/cc 9. 2.1x 10 pCi/cc
~

J 4. -
,

5. 7.7x10 to 3.8n1 pC1/cc ^- -'m^ '

|

le . 3.3 x 10'"S{t t
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II.F.1 (Continued)

STP Response

Implementation of the NUREG-0737, ITEM II.F.1, instrumentation was integrated
with the activities of NUREG-0737, Supplement 1, specifically the Control Room
Design Review and the implementation of Regulatory Guide (RG) 1.97 as des-
cribed in Sections S.5 and S.6 of this appendix respectively. A human factors

i analysis was performed during the Control Room Design Review.
J

Appendix 7B, Table 7B.10-1 identifies the variables which satisfy the II.F.1
requirements. Instrumentation adequacy and qualifications are addressed in
the analysis presented in Appendix 7B. Table 7.5-1 provides further informa-
tion as to instrument ranges, qualifications, and display methodology.

Instrumentation calibration requirements will be identified in the Technical
Specifications. A calibration program will be in place as identified in
Section 13.5.

4 Instrumentation provided by STP to respond to each attachment of NUREG-0737,,

'
- Item II.F.1 is further discussed below.

(1) Noble Gas Monitor 40

lThe STP design includes two wide range noble gas monitors, one for the unit
,

'q vent and one for the condenser vacuum pumps which detect and measure concen-
|] trations of noble gas fission products in plant gaseous effluents during and"

following an accident. Three detegtors with overlapping ranges provide a
monitoring range from normal to 10 f.lci/cc for each monitor.

An adjacent-to-line monitor is provided for each main steamline to monitor the !
concentration in steam that is released to the environment via the steam gen-
erator (SG) safety valves or the SG power-operated relief valves (PORVs). -

The range of each monitor is identified in Table 7.5.1. The monitors are pow- i
. ered from either Class-lE emergency standby power or other reliable power !I sources. !

l The instrumentation is a part of the Radiation Monitoring System (RMS) as des-
cribed in Section 11.5." - " *- t

L (
Procedures for use of the instrumentation in determining release rates will be !i

provided as described in Section 13.5.

[l
{ (2) Iodine / Particulate Sampling

!

Iodine and particulate isokinetic sampling capability, with onsite analysis,i

of the plant gaseous effluents is continuously provided, both during and fol- flowing an accident,
ji

| The sampling station for the unit vent is located on the 60' elevation of the
! N auxiliary building. The sampling station for the condenser vacuum pumps is !
j located in the turbine building. The stations are accessible post-accident. !

'

.

7A.II.F.1-13 Amendment 40
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)II.F.1 (Continued) '*

The plant effluent sampling system and analysis capabil'ity are further
discussed in Section 11.5,C_.--) .' --

40

(3) Containment High Range Radiation Eonitor
- i

Redundant Class-1E, monitors are provided in the Containment Building, 180* |
apart on thg operating deck (elevation 68 The range of the monitors is '

.

1R/hr to 10 R/hr gamma. |44

(4) Containment Pressure
40 |

Redundant Class-1E containment pressure and extended range containment pres-
"sure monitoring channels provide continuous monitoring and recording of con-
tainment pressure. These monitors cover a range of -5 to 180 psig; accuracy
of these monitors is approximately 13 percent. 49

d

(5) Containment Water 14 vel -

;f The STP design includes redundant, Class-1E, wide range level monitors. These
monitors are located on the containment floor at elevation -11'3" as shown in
Figure 7A.II.F.1-1. The wide range monitoring channels provide indication
ranging from the containment floor to an elevation corresponding to a water
volume of 609,000 gallons. In addition, Class-1E narrow range monitors are 40 g
provided in the normal and secondary sumps. The narrow range monitoring chan- /

nels provide indication from the bottom to the top of the normal and secondary
sumps.

These level monitors detect the presence of water at discrete predetermined
levels. The accuracy of detection at each point isr approximately 11/4 inch.

The wide range monitors position the detecti'n points more closely at theo
bottom than at the top. In addition, the detection points of the three moni-
tors are chosen to provide overlap. Above the floor at El. -11'3", for the
first foot, detection points are one inch apart (i.e., four points per moni-
tor, 3 inches apart). For the next two feet, detection points are three
inches apart. For the next 3 1/2 feet, detection points are six inches apart.

49 ;

The narrow range monitors provided in the normal sump (bottom at El. -17'3") '

and the secondary sump (bottom at El -12'3") use a detection point spacing of
six inches. The normal sump monitor provides level detection between El.
-17'0" and -11'6"; the secondary sump monitor provides level detection at
El. -11'9" and -11'3".

; These monitoring channels provide continuous monitoring and recording of the i
i containment water level for use in diagnosis of a Imss-of-Coolant Accident. :

I
-

i
'

s
7

i

'
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