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AMENDMENT 70
QUESTION/RESPONSE SUPPLEMENT

This Question/Response Supplement contains an Amendment 70 tab sheet

to be inserted following Qi page Amendment 69, July 1982. Page Qi Amendment 70
is to be inserted following the Amendment 70 tab sheet.

Volume

number

Following new Question/Response pages will be inserted in PSAR
25 behind the appropriate numbered tabs located within that volume.

The parenthesis beside each Quastion/Response shown indicates the
of pages associated with each Question/Response.

QCS220.1 (2) QCs220.16 (1) QCS220.31 (1)
NCS220.2 (1) QCs220.17 (2) QCs220.32 (1)
QCsS220.3 (1) QCs220.18 (1) QCS220.33 (1)
QCS220.4 (5) QCs220.19 (1) QC3220.34 (9)
QCS220.5 (6) QCs220.20 (1) QCsS220.35 (2)
0CS220.6 (2) QCS220.21 (1) QCS220.36 (10)
QCS220.7 (1) QCsS220.22 (10) QCS220.37 (3)
QCS220.8 (1) QCS220.23 21; QCS220. 38 23)
QCS220.9 (1) QCS220.24 1 QCS220. 39 12)
QCs220.10 (1) QCs220.25 (1) QCS220.40 25)
QCsz220.11  (5) QCs220.26 (1) QCS220.41 1)
QCS220.12 (12) QCs220.27 (1) QCs220.42 (2)
QCs220.13 (1) QCs220.28 (1) QCS220.43 (12)
QCcs220.14 (1) QCs220.29 (1) QCS220.44 (2)
QCS220.15 (1) QCS220.30 (1) QCS220.45 (1)
REPLACEMENT PAGES
REMOVE THESE PAGES INSERT THESE PAGES
QC5281.6"1; 29 3 QCSZBI-G’]: 2| 3
Insert tabed page 810 at the beginning of the QCS810 series question/responses.
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1.6 MATERIAL INCORPORATED BY REFERENCE

1.6.1 Introduction

This section identifies technical reports incorporated bv
reference into the PSAR., Some of the technical reports cited were
produced for the LMFBR proaram under the direction of the Fneray Re-
search and Development Administration (ERDA) and, therefore, contain the
disclaimer notice as reauired by FRDA manual Appendix 3201, Part 11-D.
In support of the construction permit application for the Clinch River
Breeder Reactor Plant, however, anv such disclaimer notice should be
considered to be deleted and therefore of no effect.

1.6.2 References

1. Deleted.

2. WARD-D-N185, “Clinch River Breeder Reactor Plant Intearity of
Primary and Intermediate Heat Transport Svstem Piping in Contain-
ment", September 1977,

3. WARD-D-N115, "Development and Application of a Cumulative Mech-
anical Damage Function for Fuel Pin Failure Analysis in LMFER
Systems", April 1976.

4. WARD-D-0005, "Demo Code" LMFBR Demonstration Plant Simulation
Model, Rev. 4.

5. WARD-D-0090, "CRBRP Decay Power Analysis", January 1976.
6. Deleted.

7. Al Report No. 99-T[-413-039, "EVTM/CLEM Full Scale Test Analvsis”
R.G., Hanson, issued Auqust 15, 1975.

8. Al Report No. 99-T[-413-042, "Subscale Emissivity Test Analysis
(EVTM)", D. Vanevenhoven, issued October 17, 1975.

9. "Hypothetical Turbine Missile Data and Probability of Occurrence
for 3600-RPM-23-Inch LSB Unit for lse with Liquid Metal Cooled Fast
Rreeder Reactor", General tlectric CLo., Auiust , 1977

Amend. 49
1.6-1 Apr. 1979



10a. CRBRP-3, Volume 1, "Hypothetical Core Disruptive Accident Considerations '
in CRBRP; Energetics and Structural Margin Beyond the Design Basis",
Rev. 4.

10b. CRBRP-3, Volume 2, "Hypothetical Core Disruptive Accident Considerations
in CRBRP, Assessment of Thermal Margin Beyond the Design Base", Rev. 4.

Yt. WARD-D-0178, "CRBRP; Closure Head Capability for Structural Margin
Beyond Design Basis Loading", Revision 3, November 1978.

12, WARD-D-0174, "CRBRP; Active Pump and Valve Operability Verification
Pian", Aprii 1977.

13, WARD-D-0165, "Requirements for Environmental Qualification of CRBRP
Class 1E Equipment", Rev. 6.

14, WARD-D-0218, "Structural Response of CRBRP Scale Models to a Simulated
Hypothetical Core Disruptive Accident", October 1978.

3. CRBRP-GEFR-00103, "CRBRP; An Analysis of Hypothetical Core Disruptive
Events in the Clinch River Breeder Reactor Plant", April 1978.

1.6-2
Amend. 70
Aug. 1982
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TABLE 2.3-3)

FIFTIETH PERCENTILE x/Q VALUES FOR EAB AND LPZ DISTANCES!
33-FT WIND SPEED AND DIRECTION; 200-FT TC 33-FT DELTA T
PERMANENT TOWER DATA
FEBRUARY 17, 1977 - FEBRUARY 16, 1978

Distance o .____50th Percentlle X/Q Values (sec/m’)

(mlles) 0-2 Hr 0-8 Hr 8-24 Hr 1-4 Day 4-30 Day

Minimum Exclusion 0.42 1.01E-3 1.556~4 1.256-4 7.69E-5 9.06E-5
Area Boundary

Low Population Zone P R 1.59E-4 2.30E-5 3.58E-6 2.29E-6 2.60E-6

Distance

1. Values computed according to R.G. 1.4 (6/74). These maximum sector values occurred In the west-nor thwest or northwest sectors

(east-southeast or southeast wind dlirection).
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3.7.2.1.2 Seismic Category I Systems and Components

The analysis of Seismic Category I systems and components is
determined by a detailed dynamic analysis using either the response
spectrum method or the time history method. The analysis is performed
on a multi-mass

7 Amend. 47
Nov. 1978
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mathematical represeniation of the system or components. A sufficient number
ot masses with their appropriate degrees of freedom are used in the model 1o
adequately describe the behavior of the structural system, and to insure an
accuirate determination ot the dynamic response. Significant non-linearities,
such as gaps or ¢ earances between PCRS components, are included in the
mathematical model. In this case, a nonlinear time history anaiysis is
pertormed, which considers the impact forces generated at the gap locations.
Non-symmetr ical teatures of geometry, mass, and stiffness, are modeled to
include their torsional effects in the analysis. Descriprions of a

prel iminary reactor systen | inear model and a preliminary PCRS non-linear
model are given in Section 3.7.3.15.

The methods of response spectra analysis and time history analysis are
described in a number of publications. A description of these analyses
techniques is provided in Appendix 3.7-A.

The system or component is analyzed with the seismic input (floor response
spectra or time histories) derived at the particular points of support on the
structure. All significant modes of the mathematical model are included in
the analvsis., The significant, dynamic response modes are those predominant
modes which contribute to the total, combines modal response of the system.
Other modes, whose inclusion in the square root of the sum of the squares
modal summation have anegligible effect on the totel response would not
necessarily be used., With this procedure the number of modes included will be
such thet inciusion of additional modes will not result in more than a 10%
increase in responses, Where the response spectrum method is used, the
individual modal responses are combined by the square root of the sum of the
squares, except for closely spaced modes (trequencies less than about 10%
apart) where the modal responses are combined by the absolute sum. The
analysis is performed independently in each of the two horizontal directions,
and the vertical direction. Similar effects obtained for each of the three
directions are combined by the square root of the sum ot the squares. This is
consistent with Regulatory Guide 1.92.

A simplified analysis based on a single mass model or an equivalent static
load method may be used when it can be demonstrated thet the simpiified
analysis provides adequate conservatism. For the simplified analysis, the
equivalent static force, F_, is distributed proportional to the mass of the
component, and is calculatéd by the following equation:

Fs = 1.5W AS

where W is the total weight of the component, and A_ is the me imum peak
acceleration of the response spectra, which apply at the poir.s of support of
the component. Components whose fundamental frequencies ar. greater than 33
Hz in any direction, are assumed toc be rigid in that direction and may be
designed for at least the maximum acceleration at their supports.

3.7-8
Amend. 70
Aug. 1982



All systems and components under the jurisdiction of the ASME Section 111
Nuclear Power Plant Components Code will be designed to accommodate seismic
loadings in combination with cther |oadings without procducing total combined
stresses in excess of those al lowed by the Code. For elevated temperatures,
applicable ASME-| || Code Cases and RCUT Standards will also apply. Stresses

resuiting from locad combinations which include the OBE are |imited tc those
given by the Code for Upset Conditions., Tnese limits are intended to assure
that the reactor will be able to continue or resume operation without undue
risk to the health and safety of the public. For the |cad combinations which
include the SSE, Faulted Condition allowables are generally applicable. The
load combinations for the SSE and OBE are given in Appendix 3.7-A.

Amend. 70
Aug. 1982
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TABLE 3.7-7

LOCATION OF NODE POINTS

orresponding Distance from Center
Node No. No. for of Containment Building -
'°;"r'::g::" ;:;::::“n Fe.) (Ft.) Applicable Nuclear Island Buflding
x (E-N) y (n-5)

1 2 0.0 0.0 965.72 Reactor Contaimment
2 3 0.0 0.0 948.67 Reactor Containment
3 4 0.0 0.0 931.4 Reactor Contaimnment
4 5 0.0 0.0 915.21 Reactor Containment
5 6 0.0 0.0 899.00 Reactor Containment
6 7 0.0 0.0 876.00 Reactor Contafmment
7 8 0.0 0.0 856.00 Reactor Containment
8 9 0.0 0.0 842.00 Reactor Contaimment
9 10 0.0 0.0 836.00 Reactor Containment
10 n 0.43 2.78 816.00 Reactor Contaimment
" 12 1.87 + B2 800.00 Reactor Containment
12 13 1.52 - 2.06 783.75 Reactor Containment
13 4 0.67 6.8 774.00 Reactor Containment
" 15 2.38 - 31N 766.00 Reactor Containment
15 16 4.62 - 1.48 152.66 Reacto~ Contaimnment
23 24 26.37 ~161.64 8684.00 Reactor Service

24 25 40.28 -157.55 869.00 Reactor Service

25 26 39.87 -157.86 857.00 Reactor Service

26 27 42.35 -170.03 840.00 Reactor Service

27 28 15.39 -160.4) 816.00 Reactor Service

28 29 10 69 -160.57 797.00 Reactor Service

29 30 12.40 -159.35 779.00 Reactor Service
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TABLE 3.7-7

(Continued)

LOCATION OF NODE POINTS (Cont,)

- = —

Corresponding Dlstance from Center
Node No. Node No. for of Containment Building " P
for Horizontalf Vertical (F2.) - (Ft.) Applicable Nuclear Island Building
Directions Direction x (E-W) y (H-5)
30 3 18.13 -156.74 765.00 Reactor Service
31 32 4.23 -150.01 755.00 Reactor Service
32 33 20.72 209.78 886.00 Steam Generator
33 34 -162.79 132.76 883.00 Steam Generator
kL) 35,60 - 26.68 155.13 873.00 Steam Generator
35 36 - 34.93 112.82 857.00 Steam Generator
36 37 -103.75 129.68 846.00 Steam Generator
k) 38,61 - a.m 127.34 837.00 Steam Generator
38 39 - 53.74 119.4) 816.00 Steam Generator
39 40,62 - 13.01 148.39 806.00 Steam Generator
40 4] - 38.68 17.15 794 .00 Steam Generator
1 42,63 - 21.94 131.55 787.00 Steam Generator
42 43,64 - 21.58 127.52 765.00 Steam Generator
43 44 - 37.29 139.32 746.0C Steam Generator
59 (N-S) 67 - 18.1 30.78 733.00 Common Base Mat
60 (E-W) 67 - 18.1 30.78 733.00 Common Base Mat
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6.1 QDynamic Analyses

Seismic Category | and || structures, systems, and components shall be
analyzed by a detailed dynamic analysis using either time history methods or
the response spectrum method. O her methods of dynamic analysis which provide
an acceptable solution may be used but the justifications and procedures shall
be submitted to W-LRM for review and approval. A simplitied analysis such as
that based on an equivalent static load method may be used if it can he
demonstrated thet the simplified method provides adequate conservatism.

Analytical procedures cof the detailed dynamic analysis and of 2 simplitied
analysis are given in Attachment A,

The analysis will include the etfects of the dynamic coupling between major
components of the system and the scil-structure interaction effects. A
sufticient number of modes of the mathematical model which represents the
structural system shall be included in the analysis to assure participation of
all significant modes. The criterion for sufficiency is that the inclusion of
additional modes does not result in more than a 108 increase In responses.
Where the response spectrum method is used, the individual modal responses
shall be combined by the square root ¢of the sum of the squares, except for
closely spaced modes (frequencies 108 or less apart) where the modal responses
shal | be combined by the absolute sum (see Attachment A)., Supports of
structural systems (such as piping) ma; be subjected to different
accelerations; i.e., different response spectra for the particular support
location. In this case, the different response spectra should be super
imposed to yield an envelope response spectrum to be used in the response
spectrum analysis.

The system will alsoc be analyzed to determine the effects of the relative
displacements at their supports.

The relative displacements should be imposed on the mathematical model as
separate static displacements unless other conservative methods of analysis
are employed or a time history analysis is performed. In the latter case, the
appropriate time histories are used at each anchor point location so that the
Glfferential effects are inherently included in the analysis. The relative
displacements are imposed in the most unfavorable manner to satisfy input
motions which may be out of phase from each other. The effects resulting from
the separate analysis for relative displacements should be combined absolutely
with those resulting from the seismic~induced inertial loadings.

Time history analyses of the supporting structure are required to determine
the response motin at the location on the structure of the supported
component, This motion is used as input to the analysis of the supported
compenent and may be in the form of motion time history or floor response
spectrea.
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The floor response spectra to be used for design of components
(subsystems) are calculated at frequency intervals.not greater than
those given in Table 3.7A-3, These spectra are widened in frequency
to account for the effect of possible frequency variation of the
structure, and smoothed (in accordance with Regulatory Guide 1.122).
Since floor response spectra for both upper and lower bounds of soil
moduli are produced by the buildings anmaylsis, a widening of £ 10%
prior to smoothing is considered adequate. In addition, the spectra
are enveloped for the upper and lower bounds of soil moduli to obtain
design response spectra, When time history analysis of subsystems are
used directly to obtain loadings or effects (such as displacements,
inertia forces, stresses) the effect of possible frequency variation
of the structure shall also be considered. An acceptable method
using the same time history data with three different time intervals
is given in NRC standard Review Plan 3.7.2. Other methods may be used
if justified, such as development of synthesized (design) time
histories whose response spectra envelop the design response spectra,

Seismic Category IIl structures, systems and components may be
analyzed using equivalent static loadings. The equivalent static
loadings for structures should satisfy the requirements of the Standard
Building Code, Zone 2. For the analysis of systems and components,
when required by local codes and the Standard Building Code, the
determination of the equivalent static loadings should consider the
amplification of the ground motion at the support point of the
component on the structure, The simplified analysis method of Attach-
ment A may be used as an option for this analysis, although it is not
required.

6.2 Mathematical Modeling

Structures and components of physically connected systems may
sy idealized as a combined single mathematical model, or subdivided
into smaller
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ATTACHMENT A

ANALYT ICAL PROCEDURES

A.1 QPetailed Dynamic Analyses

Two of the methods used to perform & suitable, detailed dynamic analysis of a
structural system are the time history analysis and the response spectrum
analysis. The equations of motion are solved either by direct integration or
mcdal superposition. Using modal superposition th normal modes of the system
are obtained along with the natural trequencies, mode shapes and participation
tactors. For the time history analysis, the forcing function consists of the
earthquake motion as a function of time. For the response spectrum analysis,
the input excitation is provided in the torm of response spectra which give
the spectral response motions (dispiacement, velocity, acceleration) as a
function of the natural frequencies for the appropriate damping values.

A.1.1 Equations of Motion

The equations of motion of a multi-degree-of-freedom discrete-mass damped
system subjected to an arbitrary support motion Ys(t), can be written as:

MX(1) + CX(T) + KX(t) = -m?sm (1)
where:
M = Mass matrix

C = Damping matrix which can be expressed as a |inear
combination of the mass and stiffness matrices

K = Stiffness matrix

I = Unit vector in direction parallel to support motion

"

YS(T) Time dependent support acce leration

X(t), X(t) and X(1) Time dependent displacement, velocity and

acceleration vectors, respectively.

in the direct integration approach, the coupled equations of moticn are solved
directly. In the modal analysis, using the orthogonal ity relations and
expressing the displacements, velgcities and accelerations Jin normal
coordinates; i.e., X(t) =g A(t), X(t) =¢ A(t), and X(1) =#A(t), the above
coupled equations cf motion (Eq. 1) may then be rewritten as the following
uncoupled, normal equations of motion:

MrAr(T) + ZMH»}S}Ar(T) ¥ KrAr(f) = -MrF;YS(?)
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where:

Mr = ¢1M¢r = Generalized mass for mode r.
aIC:r
R e Generalized damping factor for mode r.
2‘r‘brM'r
Kr - pIK:r = Generalized stiffness for mode r.
;IMI
- = Participation fa-tor for mode r.
arMar
o = Undamped circular frequency of mode r.
b = Mode shape vector for mode r.

The undamped circular frequencies, w, may be calculated from:
IK-WZMl=0 (3)
and the mode shape vector for mode r can be obtained from:

(K - MEM] ¢, = 0 (4)

The solution of the differential equation (Eq. 2) for the case of at-
rest initial conditions is:

/——z—f etrerlt) sin o, f1-dt-01 ()

For small damping factors, Eps the above solution may be approximated
by:

A(t) = =i ft YS( t)e” Er“r(t -1) sin [wr(t-'t)] dr (6)
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For closely spaced modes, that is, two consecutive modes whose
frequencies differ from each other by 10% or less of the lower
frequency, the combination is performed as follows:

1. Divide closely spaced modes into groups which include all modes
with frequencies lying between the lowest frequency in the group
and 10% higher,

2. Take the absolute sum of the modes in each group.

3. Take the square root of the sum of the squares of the absolute sums
(obtained in Step 2) and of the remaining modes which are not closely
spaced.

For example, assume the total number of n modes can be divided into two
groups of closely spaced modes, group A and group B, and modes j thru

n which are not closely spaced. Further, assume that group A contains
modes 1, 2 and 3; and group B contains modes 4, 5, and 6. The total
combined displacement xic’ would then be:

- 2 2
Xie = OG0+ XG0 # X500 &+ (gl + IXggl + Kel)
2 2 q1/2
+ xij " LR N N N + x1n] . . . . - . . . . . (]8)

Other methods such as the "Ten Percent Method" and the "Double Sum
Method" given in Regulatory Guide 1.92 are acceptable.

The above combination is performed as a last step (for a particular
earthquake direction) for the same type of effects individually, that

is, either displacements, accelerations, moments, etc.

A.2 Simplified Analysis

Where it can be demonstrated that the use of a simplified analysis pro-
vides adequate conservatism, any structural system (1) for which the motion of
its supports is known and represented by response spectra; and (2) which is of a
regular nature; i.e., does not have large discontinuities in mass and is not of
a highly irregular configuration, can be analyzed by the following approximate
method:

Regardless of the natural frequencies of the structural system, the
equivalent static force may be taken as:

g™ 1.5 W AS (19)

where:
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A factor

provided.

Equivalent static force distributed propertional to the mass cf the
system,

Weight of the system including liquid contents.

Maximum peak acceleration of the response spectra which apply at the
points of support of the structural system. (In "“g" units)

less than 1.5 in Equation 19 may be used if adequate justificaticn is
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-8 DESIGN OF CATEGORY | STRUCTURES

3.8.1 Concrete Containment (Not Applicable)
3.8.2 3Steel Containment System

Z.8.2.1 Description of the Containment

N

The Conteinment Vessel is a low leakage, free standing, all welded steel
vessel with a steel |ined reinforced concrete bottom. The steel vessei
consists of a vertical cylinder with an eliipsoidal=-spherical top dome.

The cylindrical part of the vessel has an Inside diameter of 186 feet and has
a height of approximately 1€9 feet from the flat bottom |iner at the base to
the spring line of the dome. Figure 3.8~13 presents the details of the
vessel. The containment has four ring stiffeners, all above the operating
floor. The top two stiffeners are connected by 60 equally spaced radlal
vertical gussets and support the polar crane. Figure 3.8~14 presents detalls
of the polar crane girder support.

The cylindrical steel shell is embedded In concrete from the foundation up to
the elevation of the operating floor. On the inside of the Containment
Vessel, there s a continuous reinforced concrete wall comprising the
peripheral boundary of the Internal concrete structure. Butting against the
outside face of the steel shell from elevation 733 feet up to the elevation of
the uncersice of the operating floor, there is a 22" thick reinforced concrete
wall designed tc prevent buckling of the steel shell. Neither of the
peripheral walls are conected tc the Containment Vessel except for shear keys
which are provided at the operating floor level to transfer horizontal selsmic
loads. The shear keys are designed to allow free axial growth of the
cylindrical shell. The embedded steel! shell will be coated with a bond
breaker prior to concrete placement to prevent bond between the vessel and the
concrete walls. The walls are not considered part of the Containment.

The bottom liner is anchored to a reinforced concrete foundation mat, 15 feet
thick., On top of the liner, @ reinforced concrete fill s!ab provides
protecticon for the liner. The Containment Vessel! is anchored to the
foundation mat by means of an embedment skirt.

The foundation mat of the Containment Vessel is part of the common foundation
mat of the Nuclear !sland Structures. The limits of the ASME Section 111,
Division 2 Code boundaries for the foundation mat are shown on Figure 3.8-13,

Alumina-silica insulation is attached to the inside surface of the Containment
Vessel frum Elevation 816 feet to Elevation 825 feet to !|imit the Containment
Vessel thermal stresses at the operating floor elevation during the Design
Basis Accident. A minimum of 6 Inches of Insulation, having a value of 0.035
BTUéhr-ft-OF, is required to limit the shel| temperature at elevation 816', to
130%F.
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stiffeners, a 1/4" bottom |iner piate, one access airlock, one emergency
egress airlock, vacuum relief system, one equipment hatch, penetrations,

inspection ladders, miscellanecus appurtenances and attachments. The

equipment hatch has a inside diameter of 44'-6" to enable passage of large

equipment and components into the containment, To the west of the equipment .
hatch there is an equipment/personnel airiock for routine access to the R(B. :
To prevent buckling in the equipment hatch area the plate is stiffened by a

frame structure. Detalls are shown in Figure 3.8-15. The configuration of

the shell is shown in Figure 3.8-3. The design |ifetime of the containment

vessel Is 30 years.
3.8.2.2 Applicable Codes, Standards and Specifications
3.8.2.2.1 Codes

The Containment Vessel will be designed, material procured, fabricated,

instal led and tested in accordance with the requirements of the ASME B&PV
Code, Section Ill, Division 1, 1974 Edition with Addenda through Winter 1974
and Code cases 1713, 1714, 1809, 1682 and 1785 and ASME-I11, Division 2, 1975
Editior, Subsection CC, for the steel |ined concrete containment bottom and
toundation mat concrete. The design shall also meet the requirements of the
Class MC Section of RDT Standard E15-2T, "Requirements for Nuclear

The vessel includes: its shell, one horizontal gland girder, two horizontel 1

Components",
3.8.2.2.2 Deslgn Speclflication Summary and Design Criteris ‘|I'
The Contelnment Vessel, Including all access openings and penetrations wlll be

deslgned such that the leakage of radloactive materlals from the Contalnment
under condltlons of temperature and pressure resulting from the extremely
unlfkely faults could not cause undue rlsk to the health and safety of the
public and wlll not result In potential offsite exposures In excess of
culdel Ine values of 10CFR100,

3-8"6
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3.8.2.3 Loads and Loadiing Combinativns

o . .

Resign Loads

The following loads shall be used in the design of the Containment Vessel and
Appurtenances.

D

E~

R

O oo~ w,m

Dead Load, including the weight of the steel containment vessel,
penetration sleeves, equipment and personnel access hatches, and
other attachments supported by the vessel, plus loads due to
concrete shrinkage.

Live Loads, as applicable, inciuding:

Penetration Loads (including seismic), as applicable

Floor Loads - 100 PSF

Walkways -200 Ibs per |inear foot

Equipment and Personnel Airlock Floor Load -~ 300 PSF or 40,000 Ibs
moving concentrated ioad

Emergency Airlock Floor Load -200 PSF or 10,000 Ibs.

Polar Crane Loads

Construction Loads*

Painters Line Anchor - 2,000 Ib. in any horizontal direction
Interior Scaffold -2,000 Ib. each on any 2 adjacent clips Support
Clips = combined with a Dead Load on all clips of 200 Ibs. each.

Wind loads of 80 mph (ANS! A58.1-1972)

Internal Design Pressure (or Transient Pressure Loads)
External Design Pressure

Testing Pressure

Thermal loads due to remperature gradient through walls under
normal operating conditions.

Thermal loads due to temperature gradient through wails from
accidents, such as major sodium fires.

Thermal |oad under testing temperature conditions.
Loads resulting from an Operating Basis Earthquake .0BE)
Loads resulting from a Safe Shutdown Earthquake (SSE)

A concrete placement |oad, resulting from using the vessel shell
below operating floor elevation as the formwork for placing the
reinforcec concrete walls, and loads that are imposed by concrete
forms when constructing the confinement shell. A snow load will
be considered also during the construction period.
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R = Accicent loads due to Extremely Unllikely Faults (such as
interfacing loads from inner cell concrete structures).

Note (1’

The crane |lve load shall include, as appropriate, the vertical Impact |ocacd
and the lateral thrust load as determined ir accordance with Reference 3,

Resign Pressures and Temperatures

The design pressures and the associeted design temperatures shall be as
specifled below"

Internal Design Pressure 10 psig
External Design Pressure C.5 psig
Design Temperature 250CF

The design of the containment vessel may also consider a transient design
pressure and attendant temperature lcading due to extremely unlikely faults,
Detalls of thic information will be provided ir the FSAR,

The operating condition contalrment atmosphere temperature end pressure are as
fol lows:

Operating Condition Temperature = 70°F
Operating Condition Pressure = 0.0 psig
Lowest Service Metal Temperature = 15°F

3.8.2.3.2 Loading Combinations

The loading combirations for which the vessel &nd its appurtenances are to be
designed shall be, but not limited tc, those specified In Teble 3.8-1. The
contalnment cesign requirements and |imits shall be In accordance with

ASME= 111, Article NE-=3000,

For conditions where selsmic loads are Inveolved, the cesign analysis
requirements and criteria as contained Ir Section 3.7 shall also be met,
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3.8.3.1.2 Head Access Area (HAA)

The head access area s located below the operating floor |level and above the
reactor cavity., The access area |Is of a square shape 44 feet |ong on each
side and 14 feet high above the reactor head. The head access area Is a
relnforced concrete structure. Stee! framing will be proviced In this area to
support the EVTM cperations,

3.8.2.1.3 Primary Heat Transport System (PHTS) Cell

Each PHTS cell !s a step type rectangular relnforced concrete structure. At
Its wicest section, the cell is approximately 48 feet wide by 72 feet long.
The cel | is approximate!y 58 feet deep in the area housing the primary sodium
pump and Intermedlate heat exchanger, The Interior surfaces of the cells are
provicded with cel! liners designed to contain hot sodium spllls. The cells
are designed to withstand accident pressure and temperature conditions as
noted in Table 3.8-2.

3.8.2.1.4 Reactor Overflow Vessel and Primary Sodium Storage Yessel Cell

This cell Is a step type rectangular reinforced concrete structure. The cell
Is approximately 26 feet wide by 69 feet long with 62 feet height at Its
deepest section, The Interior surface of the cel! Is |ined with carbon steel
plate similar to the PHTS cells. The cell Is designed to wlthstand accident
prescsure and temperature conditions noted In Table 3.8=2,

3.8.3.1.5 Qther Cells
These cel ls are reinforced concrete structures with various sizes., The cells
requirec to maintain a nitrogen atmosphere during operations will be |Ined and

designed to the requirements noted In Table 3.8-2. Cell |iners are described
in Section 3A.8.

$.8.2.1.6 EIill Slab

A structure flll slab of suitable thickness will be provided over the bottom
containment | Iner plate,

3.8.2.2 Applicable Codes, Standards and Specifications
3.8.3,2.1 Design Codes

Appl icable provisions both mandatory and recommended of the fol lowing codes
will be used in the design of the Iinternal structures:

3.8=10
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b.

Code Requirements for Nuclear Safety-Related Concrete Structures , .
(AC1~349),

Specification f the Design, Fabrication and Erection of Structural Steel
for Bulldings, .erlcan Institute of Steel Construction, February, 1969,

Including Suppliement 1 (11/70), Supplement 2 (12/71) and Supplement 3
(10/75).
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c. Code for Concrete Reactor Vesse!s and Contalnments of AClI ASME
Committee (ASME B&PV Code, Section |11, Division 2 1975).

d. Applicable State Codes.

ACI-349 will be extensively used for the design of the Internal structures.
AC1-349 is generally ba:ed upon uitimate load design. Since loading
combinations for the interna! structures require that ultimate capacity of a
section be always greater or equal to the Imposed load combination, this code
Is best appropriate for the design of the above structures. Chapter 18 of
ACI-349 will not be Invoked since this is not relevant to the structures under
discussior. For tiermal stresses due to temperature gradient, the
requirements of ACI-349 (Appendix A) will be used.

AISC specification will be appllied to the structural steel members such as
steel embedments, beams, equipment and pipe supports and restraint structures.

3.8.3.2.2 Structural Specifications

See subsection 3.8.4.3 for the appropriate structural speciflications.

3.8.3.2.3 NRC Regulatory Guides

The design will meet requirements or basic Intent of the following NRC
Regul atory Guides:

a. 1.10 Mechanical (Cacdweld) Splices in Reinforcing Bars of Category |
Concrete Structures (Revision 1, 1/73)

b. 1.15 Testing of Reinforcing Bars for Category | Concrete Structures
(Revision 1, 12-28-72)

c. 1.29 Seismic Design Classification (Revision 1, 8/73)
d. 1.55 Concrete Placement in Category 1 Structures (6/73)

e. 1.60 Design Response Spectra for Seismic Design of Nuclear Power
Plants (Revision 1, December, 1973)
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1.61 Damping Values for Seismic Design of Nuclear Power Plants, (Oct. 1973) |
1.69 Concrete Radiation Shield for Nuclear Power Plants (Dec. 1973) l

1.92 Combine Modal Responses and Sggflal Components In Seismic |

1

Response Analysis, (Pev.l Feb. 19/

1.142 Safety-Related Concrete Structures for Nuclear Power Plants
(Other than Reactor Vessel and Contalnment), (Rev. 1 Oct. 1581) |

NUREG - 0554, Single-Fal lure=Proof Cranes for Nuclear Power Plants(May 1979)'

3.8.3.2.4 AJTM Standards

All ASTM Standards to the extent they are referenced in the codes and
standards noted In Section 3.8,.3.2 and turther speciflically icdentified in
other parts of Section 3.8.8, will be applied to the design of the facillty.
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3.8.3.3 Lcads and Loading Combinations
3.8.3.3.1 Loads, Definition of Terms and Nomenclature

The following nomenclature and definition of load terms will apply to all
internal structures unless otherwise noted:

2.8.3.3.1.1 Normal Loads

Normal loads are those loads to be encountered during normal plant operation
and shutcown. They include the following:

0 - Deac loads or their related internal moments and forces, Including
any permanent equipment/system |oacds.

L = Live loads or their related internal moments and forces, including
any movable equipment l|oads and other loads which vary with intensity
and occurrence, such as soll pressure, and hydrostatic loads due to
normal groundwater,

TO - Thermal effects and loads during normal operating or shutdown
conditions, based on the most critical transient or steady state
condition.

Po - Pipe reactions during normal operating or shutdown conditions, based

on the most critical transient or steady state condition.

5.8.3.3.1,2 3Seyere Environmental Loads

Severe envirommentz! |oads are those ioads that could infrequently be
encountered during the plant |life. Included in this category are:

E =~ Loads generated by the Operating Basis Earthquake (OBE).

W - Loads generated by the design wind and specified for the plant.
(Wind load does not apply to internal structures.)

3.8.3.3.1.3 Extreme Environmental Loads

Cxtreme environmentel loads are those |oads which are credible but are highly
improbable. They include:

E' - Loads generated by the Safe Shutdown Earthquake (SSE),
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“T -

H -

Loads generated by the Design Basls Tornade as specifled In Section
3.3. They Include loads due to the tornado wind pressure, loads due
to the tornado-created differential pressures, and ioads due to the
tornado~-generated missiles. (Tornado loads do not apply to Internal
structures.)

Hydrostatic loads due to maximum flood (as defined in Section 3.4),

3.8.3.3.1.4 Abnorma’' Loads

Abnormal
oullding

loads are those loads generated by a postulated acclident within a
and/or compartment thereof. Included In this category are the

fol lowing:

P -
a

Pressure equivalent static load within or across a compartment and/or
building, generated by the postulated accident, and including an
appropriate dynamic load factor to account for the dynamic nature of
the load,

Thermal loads under thermal conditions generated by the postulated
accldent and including To‘

Pipe reactions under thermal conditions generated by the postulated
accident and Including Ro'

Force on structure due to third level design margin requlrement,
(SMBDB)

Jet impingement equivalent static load on a structure generated by
the postulated acclident, and including an appropriate dynamic |oad
factor to account for the dynamic nature of the |oad.

Equivalent static load on the structure generated by the reaction on
the broken high-energy pipe during the postulated accident, and
inciuding an appropriate dynamic load factor to account for the
dynamic nature of the |oad.

Missile Impact equivalent static load on a structure generated by or
during the postulated break, such as pipe whipping, and Including an
appropriate dynamic load factor to account for the dynamic nature of
the load.

In determining an appropriate equivalent static load for Y , Y. and Y_,
elasto-plastic behavior may be assumed with appropriate duEfllffy ratTos and
as long as excessive deflections will not result in loss of function of any
safety-related system.

3.8.3.3.1.5 Qther Definitions

S =

For structural steel. S is the required section strength based on the
elastic design methods and the allowable stresses defined in Part 1
of the AISC "Specification for the Design, Fabrication and Erection
of Structural Steel for Bulidings," February 12, 1969.
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The 33% increase in allowable stresses for steel due to seismic or
wind loadings wil! not be used.

U = For concrete structures, U is the section strength required to resist
design loads and based on methods described in ACI-349.

3.8.3.3.2 |Internal Structure as Containment

No portion of the internal structure provides a direct containment function.
The embedded part of the steel containment is designed such that it can
withstand the design pressure without the assistance of the concrete walls.

3.8.3.3.3 (Creep, Shrinkage and Local Stresses

No prestressed concrete design is considered for the design of the facility.
Therefore, creep and shrinkage loads will be only considered to the extent
they are provided in the reference concrete codes or as may be warranted by
prudent design approach. The |oads transferred from the support structure
that generally influence local areas wiil be checked to insure that the |ocal
stresses are within acceptable limits to preclude impairment of the structural
function.

3.8.3.3.4 |Loads Due to Structural Margin Beyond Design Base (SMBDB)

Refer to CRBRP-3, Volume 1, Section 5.2 (Reference 10a of PSAR Section 1.6).

3.8.3.3.5 Sodium Fire Load

See Table 3.8~2 for the accident pressures and temperature |oads.

3.8.3.3.6 Hot Sodium Spill Effect

The portions of the reactor cavity and celis, where exposure to radioactive
hot sodium is a design basis accident, are provided with carbon steel liners
designed to survive a sodium spill (see Section 3A.8). T7he |iners will not
compromise gas tightness of the cell.

3.8.3.3.7 Accigent Temperature Load

See Table 3.8-2 for design temperatures.

3.8.3.3.8 Negative Pressure on the Liners

Any negative pressure on the |iner will be resisted by a grid of structural
anchors embedded in the concrete.

3.8-14
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B. Load Combinations for Factored Load Conditions

For Factored Loads including earthquake (OBE or SSE), tornado (if appiicable)

and plpe break ef fects, etc., the following load combinations will be
satisfied.

4) 1.0 S=0+ L # To + Rg + E!

5) 1.6 S=D+ L+ TO + Ro + Wy

6) 1.6 S=D+ 1L+ Ta + Ra + Pa

7) 1.6S¥= D+ L+ T, 4Ry+ Pagt 1.0 (Y4 Yj+ Ym) + E

8) 1.7 5% D+ L+T 4Ryt Pa+ 1.0(Yr+ Yj+ Yp)+E

9) 1.6 S=D+ 1L+ To + Ry + H

10) 1.6 S=0D+ L + To + A

In combinations (4) to (8) inclusive, thermal loads may be neglected when it
can be shown that they are secondary and self=limiting in nature.

In combinations (6), (7) and (8), the maximum values of P Sk

a T R Yr+ Y
Y . including an appropriate dynamic load factor, will be Used unfess a tiMe-
hTsfory analysls is performed to justify.

Cambinations (5), (7) and (8) will be first satisfied without the tornado

missiie load in (5) and without Y_ Y. and Yy in (7) and (8). When
considering these |loads, however, focd! “sectTon strengths may be exceeded

under the effect of these concentrated |loads, provided there will be no loss
of function of any safety-related system.

Both cases of L having its full value or being completely absent will be
checked for,

In loading combinations, no load factors of less than unity will be used In
design or analysis.

*For these two combinations, (7) and (8), In computing the required section
strength, S, the plastic section modulus of steel shapes may be used.
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3.8.3.4 Design and Analysis Procedures %
3.8.3.4.1 General Analysis Procedures . ‘

Structural analysis for each cell (except the reactor cavity) will be

per tormed by considering one-foot wide vertical and horizontal strips through
the structure, These strips, in essence, counstitute structural segments which
allow analysis by conventional methods.

The analysis of each cell will be performed by choosing one or more sections
of one-foct width in both vertical and horizontal directions. The number of
strips taken depends upon the configuration of each cel!. In the case of
analyzing a PHTS Cell, one typical vertical cross section (Figure 3.8-5) and
two horizontzl sections (Figures 3.8-6 and 3.8-7) are chosen for an

illustration.

A rigid frame method of analysis will be used for determining the moments and
shears in all members of a frame for each of the following anticipated
loadings:

a) Dead and Live Loads,
b) Seismic Conditions,
¢) Pressure Loads, and
d¢) Thermal Loads.
Loading combinations, using the factored loads as indicated in Section .
5.8.3.3.10.1 will be used to establish the most critical design stresses for
each component of the frame.
Vertical and horizontal strips thus analyzed wili provide the necessary steel

reinforcement for the vertical and horizontal cirections of the particular
cell analyzed.
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Since the walls, ceilings and floors of each cell are consicered as two-way
slabs, the applied loads, used in the analysis, will be proportioned to the
one-foot wide strips, in orthogonal cirections, according to the ratio of
thelr relative stiffnesses.

The cell design will be verified by using a three dimensional finite-element
analysls with the computer program NASTRAN., The cell and adjacent structures
will be represented In the mathematical model which will Include the
interaction with the contalnment shell and the exterior concrete wall. The
appropriate loads and load combinations will be used In the analysis.

Further detalled analysis will be performed in areas of load concentration and

penetrations as noted In 3.8.3.4.3. The reactor cavity Is treated as a hollow
cylinder for structural analysis. When In-house computer programs are used,
their correctness will be verifled against acceptable published programs. All
vertical loads will be transferred to the foundation mat by three principal
structural elements, viz (a) walls of PHTS cells (b) perimeter wall around
contalnment and (c) reactor cavity.

5.8.2.4.2 Analysis for Seismic Loads

Equivalent static seismic loads as develcoped from the dynamic analysis of the
structure will be transferred through the horizontal slab diaphragms and
vertical shear walls to the foundation mat. The details of selsmic analyslis
are described in Section 3.7.

3.8.2.4.3 Analysis for QOpenings

Structural analysis wi!l be performed around openings in walls and slabs
particularly where concentrated loads from thermal effects are induced. The
design wiil account for all the stresses In those areas and proper
relnforcement wil| be provided for the relief of such stress concentration,

3.8.3.4.4 Liner Analysis

The |iner-anchor system will be designed and analyzed Irn accordance with the
requirements and criteria specified ir paragraph 3.0 of PSAR Appendix 3.8-B.

34 Liner analysls Is discussed Ir PSAR Section 3A.8.%.5.
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3.6.3.4.5 Radlation Generated Heat Effect

Agdequate heat removal capaclity wil|l be provided for the reactor cavity so that
the radlation generated heat does not cause temperatures of the structural
materials In excess of the ASME Code, Section IIIl, Division 2 requirements,
Where radioactive plplng penatrates the concrete wal ls, adequate insulation or
heat removal measures wil| be provided to control the temperature of
structural materials within Code |Imits,

Radiation generated heat wil| be produced as a function of the position of the
Reactor core with respect to the structures and the temperature distributions
will be caiculated, |In PHTS cells, signlficant heat will be generated from
other soui'ces such as plping. In all such instances, adequate coollng
capaclt will be provided to |imit the temperature of the structural
materizls,

3.8.3.4.6 Reinforcement Design

The relnforcing steel will be proportioned to meet the requirements of
ACI-349, The bond and anchorage requirement of ACI-349 wil| be observed,
since the Interior structures primarily provide a conflinement function, The
relnforcement for each wall or sliab will principally consist of a set of
orthogonal bars on each face wlth additional relnforcement provided In areas
of peneirations or |oad concentration,

3.8.3.4,7 Structural Steel Design

The structural steel components other than the cell |Iner systems and reactor
vesse| support ledge will be designed to the requirements of AISC
specifications as identifled In Section 3.8.2.2.1. When steel parts are
stressed into the plastic range, an energy absorption check will| be performed
to assure the functional Integrity.

3.8.3.4.8 Reactor Vessel Support Ledge Design

The reactor vessel support |ledge will be designed in accordance wlth
Subsection NF of the ASME Code, Section I11, Division 1, The |inear analysis
method will be used., A finite element computer analysis will be performed for

the support |edge.
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The Steam Generator and Auxiliary Bays are cesigned to provide separation for
the three [ndependent steam generator loops. The Steam CGenerator Bay conslsts
of three cells each having three main floor levels, Each cell contazins one cf
the three |ndependent steam generating lcops. The south and west sice of the
structure are structurally connected to the Intermediate Bay end Diesel
Generator Bullcding respectively. The structural system of this Bay Is
essentially the same as the Intermediate Bay. The SGB gantry crane runway
ralls at roof level are supported on the north and south walls of this Bay.
The gantry crane [s capable of handling major equipment such as Intermed|ate
pumps, evaporators and superheaters, and transferring them to the Mairntenance
Bay which is located east of the Steam Generator Beay.

The portion of the Steam Generating System such as Water/Steam Circulating
System and the Steam Generator Auxilliery Heat Removal System (SGAHRS) is
located In the Auxilliary Bay. The exterior walls and the floor system of the
Aux!|iary Pay are structurally the same as the Steam Generator Bay. The
interior walls of the Auxiliary Bay, as well as that cf the Intermc<!ate Bay
and the Steam Generator Bay, are cf reinforced concrete with the exception of
the wall of the elevator shaft and Cell 202E walls which are of relnforcec
block. The south sice of the Auxillary Bay Is structurally connected toc the
Steam Generatcr Bay.

The Maintenance Bay Is tnhe portion of the Steam Generator Bullcing containing
a rallroad siding and fecilities for maintenance, cleanirg, and laydown of
Steam Cenerator Bullding equipment, This bay Is a Seismic Category |
structure but Is not tornado-hardened. |t is constructed of metzl roof
decking and meta! wall sicing supported on structural steel beams end columns,

! The overal| approximate dimensions cof the above four structures are as

fol lows:
Inside Inside Overal |
Length (ft.) MWidth (st.,)  Height (ft.)
1. Intermediate Bay 260 Varies from 124
17' to 1€2"

2., Steam Generator Bay 228 74 140
3. Auxillary Bay 228 30 153
4. Maintenance Bay 84 &4 108

The top of the foundation mat for the Steam wvenerator Bullding, excliding the
Malntenance Bay, is at elevation 733" and grade is at elevetion 815', The
maintenance area as well as the |aydown area and rallroad track of the
Malntenance Bay Is founded on competent rock. The |aydown area and railroad
tracks are founded on Cless "A"™ backflill.

3.8-25 Amend. 61
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See Section 1.2 for the Steam Generator Building General Arrangements and the
general layout and configuration of the structures, .

3.8.4.1.4 Diesel Generator Byllding

The Diesel Generator Bulilding, located west of the emargency cooling towers,
is a Selsmic Category 1, tornado-hardened reinforced concrete structure that
houses the Class 1E emergency diesel generators and diesel auxillary
equipment, The bullding Is designed to al low separation of the three Class 1E
and their associatec power production and distribution equipment,

The exterior walls, interior walls and foundation mat of the building are of
relnforced concrete, The Diesel Generator foundations are Iisolated from the
rest of the structures to ensure that no vibrations from the dlesel operations
are transmitted to the rest of the structure. The roof slab Is relnforced
concrete supported by structural steel framing and the concrete wal ls, See
Section 1.2 for the general l|ayout and configuration of the structure,

3.8.4.1.4.1 Electrical Equipment Byllding

The Electrical Equipment Bullding (EEB! houses equipment and facilitles used
In the production of electrical power from the Emergency Diesel Generators,
In addition, It houses the PHTS and IHTS sodium pump motor generators used to
supply power to the IHTS and PHTS pumps In loop #3, and the switchgear and
associated breakers for all IHTS and PHTS pumps. The Electrical Equlpment
Building is a part cf the Nuclear Island complex. See Section 1,2 for the
general layout and configuration of the structure,

An Importent function of the building Is to provide an equipment removal path .
and routing area from the Nuclear Island Bulldings to the Malntenance Shop and
Warehouse via the TGB. To fulfill this function, a corridor approximately 26
feet wide, Is located along the eastern part of the bullding. An equipment
removal hatch 11'-0" x 15'-0" Is provided to al low for removal of the |argest
piece of equipment from the SGB, CB or EEB through the hatch.

The floor elevation 794'-0" houses the emergency electrical power distribution
equipment, Elevation 765'-0" houses the breakers for the PHTS and IHTS sodium
pumps and 13.8 kv and 4,16 kv switchgear. The base elevation 733'-0" houses
the PHTS and IHTS sodium pump motor generators for loop #3. Detalled
equipment arrangements are shown on the Electrical Equipment Building
Arrangement Drawings In Section 1,2,

3.8=-25a
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The Emergency Coolling Tower Structure located approximately 700' north of the
Reactor Contalnment Building, Is a reinforced concrete structure which serves
as a reservolr for the Emergency Plant Service Water (the basin) and wil |
house the Emergency Plant Service Water pumps and the coo!ing tower units,

3.8.4.1.6 Dlesel Fuel Storage Tank Foundation

Five diesel fuel storage tanks are |located north and outside of the Diesel
Generator Buliding., The diesel fuel tanks are buried and encased In a
relnforced concrete mat which is founded on compacted Class A backfll |
material., For detalls, see Figure 3.8-1,

3.8.4.1.7 Electrical Manholes

Selsmic Category ' electrical manholes for duct bank carrying safety related
cables are placed at varlous locations within the plant site. They are
ralatively small| reinforced concrete structures. They will be founded on and
surrounded by compacted Class A ba~kflill, and will be located partially
underground, An access opening In the top slab, at grade levei, will be
provided with a tornado missile shield cover,

3.8.4.1.8 Confinement Structure

The Conflnement Structure Is a reinforced concrete cylindrical enclosure with
a spherical dome. The structure Is located external to and concentric with,
the contal nment vessel and is supported on the common Nuclear Isiand
foundation mat. The overall dimensions are:

Cylindrical portion (from ElI. 733" to spring line) - I,D. = 196 feet,
and thickness=4 feet,

Dome portion == thickness=3 feet,

The structure functions as a tornado missile barrier, biologlcal shield, and
also as a protective enclosure agalnst groundwater intrusion., It will be
designed and constructed as a Selsmic Category 1 structure,

3.8-26
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Interconnection of All Nuclear Island Seismic Category I 133

Structures to the Reactor Containment Building

The Seismic Category I building conprising the tluclear Island will
have a common foundation mat. The buildings surrounding the Reactor Con-

tainment will
the foundation to the roof, based upon the following considerations: 3

1)

~o
—

be connected to the confinement structure at all levels from

The overall structural stability against lateral loads,
particularly from hydrostatic and seismic forces, is greatly
increased.

The distribution of lateral loads from the operating floor
level down to the foundation mat is improved.

The potential of groundwater intrusion is eliminated.
The flexible joints or connections for piping and electrical

systems at the interfaces between the Confinement Structure B33
and other Category I buildings are eliminated.
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3.8.4.2 Applicable Codes, Standards and Specifications

The design and construction of al| the Category 1 structures (except the
contal nment vessel) are based upon the applicable sections of the fol lowing
codes, standards, specifications and NRC Regulatory Guides.

American Concrete Instltute (AC!)

ACI = 301-72

ACl = 315-74

ACI - 349

ACl - 347-68
ACl - 305-72

AClI - 211,1-74

ACl - 306-66

ACI = 311=-75

ACl = 304-73

ACI

307-69

AC| /ASCE=-333

ACl = 531-79

Specification for Structural Concrete for Buildings (Revised

1975)

Manual of Standard Practice for Detalling Relnforced
Concrete Structures

Code Requirements for Nuclear Safety Related Concrete
Structures

Recommended Practice for Concrete Formwork
Recommended Practice for Hot Weather Concreting

Recommended Practice for Selecting Proportions for Normal
and Heavy Weight Concrete (Revised 1975)

Recommended Practice for Cold Weather Concreting
(Reaf firmed 1972)

Recommended Practice for Concrete Inspection

Recommended Practice for Measuring, Mixing, Transporting,
and Placing Concrete

Speciflcation for the Design and Construction of
Reinforced Concrete Chimneys

Tentative Recommendations for Design of Composite Beams
and Girders for Buildings

Building Code Requirements for Concrete Masonry
Structures

American Instltute of Steel Construction (AISC)

S310-1969

Specification for the Design, Fabrication and Erection of

Structural Steel for Bulldings and Supplement No. S314,

American Society of Mechanical Engineers, ASME Boller and Pressure Vessel

Code, Section (11, (1974 Editions),

3.8-27 Amend. 70
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Amerlican lron and Steel Instltute

AIS| Speciflication for the Design of Cold-formed Steel Structural Members, .
1968 Edition with 1970, 1971 and 1972 supplements

American Society for Testing and Materials, ASTM Standards A-108 - Steel
Bars, Carbon, Cold Finished Standard Quallty E-84 - Surface and Burning
Characteristics of Bullding Material

Amer(can Welding Society (AWSK)

AWS D.1.1-79 Structural Weiding Code

AWS D12.1-1975 Reinforcing Steel Welcing Code Including Metal Inserts
and Connecticons in Relnforced Concrete Construction

Crane Manufacturers Association of America, Inc., C.M,A.A. Specification
No. 70.

American Rallway Engineering Association (AREA)
Standard Bullding Code
Amerlcan Associatlion of State Highway and Transportation Officlals

(AASHTO) HB=11, Standard Speciflications for Highway Bridges," 1973
Edition,

Code of Federal Regulations, Title 29, CFR1910, Occupational Safety and
Heal th Standards, and Title 29 CFR1926, Safely and Health Regulations for
Construction,

ERDA, Division of Reactor Research and Development, RDT Standards

F2=2 Qual ity Assurance Program Requlrements
F2=-4 Quality Verification Program Requilrements

NRC Regulatory Guldes

1.91 Evaluation of Explosions Postulated to Occur on Transportation
Routes Near Nuclear Power Plant sltes.

lelio Protection Agalnst Low Trojectory Turbine Missiles, (1977) |
See Sectio 3.8.3.2.3 for other applicable NRC Regulatory Gulides. |
3.8-28 Amend. 70
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Selsmic analysis of the structures |s covered In Section 3.,7. The
mathematical ™odels will be as shown In the aforementioned section,

fquivalent static selsmic loads, as defined by the dynamic analysis, will be
transferred through the horlzontal slab diaphragms and vertical shear walls to
the foundation mat,

wal ls, floors and columns are the baslc structural components of the buildings
which will be analyzzed to carry and transfer the gravity and vertical loads
to the common mat which 1s founded on rock, The lateral loads will be carried
through horizontal diaphragm (floor) action to the vertical resisting elements
(wal Is) depending upon thelr relative rigldlity or stiffness, Torsional ef fect
will be consldered in the distribution of the lateral loads.

All Selsmic Category ! buildings of the nuclear Island including the

Conf Inement Structure, RCB, RSE (with the ex.eption of the Radwaste Area), CB,
NGB and SGB (with the exception of Malntenarce Bay), will be on a common mat
which Is founded on rock.,

The design and analysis of the common mat will be performed as described in
Section 3.8.5.4,

3.8.4.4,2 Qesign Procedures

Design procedures wll| be In accordance with the applicable portions of the
codes, standards and speciflications |isted in Sectlon 3.8.4.2. The results
derived in Sectlon 3,8.4.4,1 will be used In design of structural steel and

rel nforced concrete,

Rel nforced concrete structural elements will be designed by the strength
method in accordance with ACI 349, l

Structural steel frames or components of the buildings will be designed by the
elastic analysis method In accordance with the provisions of the AISC
Speciflcation for the Design, Fabrication, and Erection of Structural Steel
for Bulldings.

Classical methods used in the design are standard textbooks, handbooks and
publ ications as used in engineering practice.

The basic design approach for the structures is glven In the fol lowing
subsections,
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3.8.4.4.2 Reactor Service Bullding
3.8.4.4,3.1 Reactor Service Area

Thls portion of the Reactor Service Buliding Is designed as a Sel smic Category

1 structure and will be analyzed as a mul tistory relinforced concrete structure
made up of slabs, columns and wal ls, |Interior walls that are required for
shlelding wil| be used as structural walls., Lateral loads wil| be resisted by
shear wal ls with the floor and roof slabs acting as dlaphragms,

The overhead crane runway rails will be supported on relnforced concrete
brackets oft the structural concrete walls. The crane wil!| be designed as

Selsmic Category 1 equipment having such features as redundant recelving
holsts and brakes., See Section 3.8.4.4,1 for the foundation design of the
buildlng.

3.8.4,4,3.2 Radwaste Area

The Radwaste Area of the RSB iu an independent, selsmic Category I1|
designeted structure. |t consists of a steel framed structure above grade and
of relnforced concrete slabs and walls at and below grade |level and partially
above grade (Solid Radwaste Area - on the east side). The Radwaste Area Is
supported by a reinforced concrete mat which is founded on sound siltstone
with adequate bearing capacity.

The foundation for the west end of the Radwaste Area Is not at grade elevation
and Is founded on compacted structural backfill.

The Radwaste Area structure |s designed to meet the requlrements of the
Standard Bullding Code. |In addition the structure below grade as well as the
Solld Radwaste Area above grade are designed as a relnforced concrete
structure.

The upper part of the Radwaste Area, the steel framed structure Is designed to
ensure that the adjacent seismic Category 1 structure of Reactor Service Area
Is not damaged nor its safety functions compromised during an SSC.

3.8.4.4.,4 Corntfrol Building

As described in Section 3.8.4.1.2, the Control Bullding Is structurally
connected to the Diesel Generator Bullding and the Intermediate Bay of the
Steam Generator Bullding., The building Is a box-type structure with exterior
wal |s of relnforced concrete and intermediate floors and roof of composite
construction made up of reinforced concrete slabs on structural steel framing.
Interior wal ls are of reinforced concrete and relnforced concrete masonry
block, The interior structural steel columns are designed to carry vertical
loads while the exterior walls, roof and intermediate floors are designed to
resist vertical as well as |ateral l|oads.

See Section 3.8.4.4,1 for the foundation design of the bullding.

3.8=31 Amend. 70

Aug. 1982



o

(%2

3.8.4,4.5 Steam Generator Byllding

As descrited In previcus Section 3.8.4,1.3, the Steam Generator Bulilcing Is
structural ly connected to the Confinement Structure, Diesel Generator Bullding
and the Control Builcirg. The Interriediate floors and the roof of the
intermediate, Steam Generator ard Auxlliary Bays will consist of conposite
structura! design (structural steel framing and relnforced concrete slabs) on
structural steel columns designed to carry the vertical loads. The
Mairntenance Bay will be designed as 2 space frame with beams and columns
resisting moments and shear |cads. The Intermediate floors and the roof, In
conjuncticn with reinforced concrete exterior and Intericr walls, will resist
the vertical and l|leteral loads.

The gantry crane, which i< Seismic Category |, Is supported on the roof of the
Steam Generator and Malntenance Bays and the Diesei Generator Builcling.

As descrited Ir Section 3,8.4.4.1, the reinforced concrete mat for the
builcings will be founded on the raock,

Amend. 61
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3.8.4,6.2.3 Structural and Miscellaneoys Steel

For all material used as structural steel, mil| test reports giving chemical

composltion and physical properties will be obtained for approval.
Fabrication and erection will be In accordance with AISC speciflications and
Section |I] of ASME Code.

Inspection will be conducted at the fabrication plant as well as in the fleld.
Welding inspection will be as outlined in Burns and Roe's Structural,
Materials, and Construction Speclfications.

3.8.4.6.3 3Special Construction Techniques

The structures will be constructed using normal construction methods and
techniques.

3.8.4,7 Jesting ad In-Service Survelllance Requirements |

There are no testing and in-service survel!lance requirements for the |
structures,

3.8.4.8 Masonry Walls
See Appendix 3.8-D.

3.8.5 Foundation and Concrete Supports
' 5.8.5.1 QPescription of the Foundation and Supports |
3.8.5.1.1 General Description

The foudation for the following Selsmic Category 1 structures consists of a
combined reinforced concrete mat |1ala out to envelope these strustures., See
Figure 3.,8-2 for the mat l|ayout.

(a) Keactor Containment Building (RCB)

(b) Confinement Structure

(c) Reactor Service Guilalng (RSB), excluding Radwaste Area

(d) Confrol Bullding (CB)

(e) Diesel Generator Building (DGB)

(f) Steam Generator Bullding (SGB), excluding the Maintenance Bay

The thickness of the crmbined mat based wpon the stress and stabll ity
considerations is 18" except under the RCB where it is 15', The mat slab
rests upon a firm rock strata and its bottom ‘< .ocated at El. 715 which Is
100 feet below the finished grade. A fill slob of suitable design Is placed
over the RCB portion of the mat,

The Emergency Coolinrg Tower _tructure will be supported by a relnforced
concrete mat tounded on competent rock., The SGB Malntenance Bay foundation
will be on competent rock, The diesel fuel oll storage tank foundat*!on, the
tmergency Plant Service Waler System supply and return headers in the yard and
the underground Class 1E e¢’ectricai ducting and Category 1 pipe will be

' tounded on and surrcunded by the compacted structural backflll.
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3.8.5.1.2 Deslign features

The omb!ned mat concept for the Selcmlic Category | structures noted In ‘
subsaction 3.8.5.1.1 rests upon two basic conslderations, nameiy; (a) to

reduce selsmlc responses at component supports, and (b) to minimize buoyancy

effect cue to maximum flood on relatively |ighter portions of the foundations

by combining them wlith heavlier portions.

Several provislons wlll be Included to prevent the Intrusion of groundwater or '33
61| flood water Irto the steel contalnment, They are:

a. A continuous membrane waterproofing system along all external building
faces to grade.

b. A thick relnforced concrete structure designed for crack control with
contlnuous waterstops provided at all external construction jolrts
below plant grade.

61|
For Selsmlic Category | bulldings, appropriate dralnage systems, where
required, will be provided to dispose of any potential intrusion of
groundwater., Flood water protectlion provisions are discussed In Section 3.4.1
of this PSAR.

3.8.5.1.3 Load Transfer

The loads from the superstructure will be transferred to the foundation mat

via structural elements such as columns and walls. The load transfer

structures will have necessary conflgurations, and strength to meet the .
shielding as well as structural requirements,

Since the mat is founded upon competent rock, no relative local subsicdence i<
expected, Therefore, no adverse effect due to this factor will be cons idered
in *he foundation design.

The mat analysis w!ll provide for all interface loads arising due to the
interaction between the mat and connected structural elements such as walls
and columns,

3.8.5.1.4 Large Equipment Supports

The Reactor Vessel Is supported on a steel ledge, partially embedded in the RV
cavity walls., All vertical and lateral forces on the RV will be Transferrec
61 through the ledge to the cavity wall and the foundation mat.
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The deformation controlled stresses and strains were determined by
a 2-D axisymmetric model of a cross section of the ring. The model used
for both the thermal and thermal stress analyses of the ring is shown in
Fiqure 4.2-77.

Thermal boundary conditions applied to the upper core former model
were fluid temperatures applied through a convection coefficient in sevec+al
different regions of the model as shown in the figure. The structure was
analyzed elastically for the U-1b, U-2b, U-18 and E-16 thermal events which
may be conservatively used to umbrella all other loadings.

A1l regions of the CFS were shown to be adequate using elastic
analysis methods except the top surface of the upper ring. This area
was shwon to be adequate by simplified inelastic methods. The fatigue damage
at this location was .414 with a creep damage of .239. This combination of
damages falls within the creep fatigue interaction envelope of Code Case 1592.

4.2.2.4.2 Upper Internals Structure

This section presents the analysis performed in support of
the final design of the Upper Internals Structure (UIS) and used to
demonstrate the adequacy of this component for the expected service
conditions and environment. The adequacy of the design is based
primarily upon meeting the criteria of Section IIl of the ASME
Boiler and Pressure Vessel Code including Code Case N-47, and
supplemented by RDT standards F9-4T and F9-5T and special project
structural design rules. A summary of the components analyzed,
material properties, structural design criteria, mechanical loads,
thermal environment, methods of analysis, and structural analysis
is presented herein.

4.2.2.4.2.1 Components Analyzed

The major components of the UIS are identified in Figure
4,2-45. A brief outline of the functions of the UIS is given in
Section 4.2.2.2.1.7. A list of the components of the UIS analyzed
to demonstrate structural adequacy of the design are:
) Lower Plate and Ligament
¢ Upper Plate
0 Support Columns

0 Shear Webs

0 Core Barrel Key

4.2-210 Amend. 59
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o |Instrumentation Posts

o Upper and Lower Shroud Tubes
o Chimney Assemblies

0 Mixing Chamber Thermal Liners
o IVIM Port Plug

o |IVIM Port Plug Cover

4.2.2.4.2.2 Material Properties

The ASME Code is the prime source for materials properties. For material
properties not specified In Section |1l of the code or applicable code cases,
the mechanical properties are based on the Nuclear Systems Materials Handbook
T1D-26666, ROT Standard F9-4T, RDT Standard F9-5T or the sources given in
Section 4.2.2.3.3.

There are no irradiation effects on the mechanical properties of Incone! 718
or 316 stalnless steel at the highest fluence levels attained at the enc of
its 30 year service |ife. The maximum fluence level is |ess than:

21 n/sz

1 x 10
Type 316 stainless steel is a non-age hardenable alloy. Therefore, no
significant changes in strength or hardness should result from long term
exposures at temperatures up to 1100°F. Inconel 718 is an age hardenable
al loy, however, the age hardening process does rot result in significant
reductions in mechanical properties when subjected to temperatures up to
1100°F for component |ifetimes. No allowances have been made for the effects
of thermal aging on the properties of elther alloy. However, experimental
material properties programs to study the behavior of both alloys due to the
thermal environment and sodium exposure are discussed in Section 1.5,

The sodium effects of Section 4.2.2.3.3.2.1 are implemented In creep~-fatigue

| damage evaluations of 316 stainliess steel.
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Cyclic Hardening
A factor Kc ls applied to alter the stress-strain curve yield sirface.

where:

1/2

Kc = (=0.144 + 3,094 A ) tor Q¢ > 0.36%

It the strain range Ag is < 0.36%, then KC = 1.0.
High Cycle Design Fatigue Strength

Stainless steel materials subjected to high cycle thermal fluctuations and
flow induced vibration phenomena require a éafigue strength evaluation beyond
the Code Case 1592 (N-47) curve limit pf 10” cycles. The Code Case 1592
(N-47) curve is extrapolated beyond 10° cycles using a slope on cycles of
=0.12 for ioad controlled situations. |In cases where conditions are strairn
control led, the special purposg high=-cycle fatigue critericn, as descrited in
4.2.2.3.2.3, Is used beyond 10" cycles.

4.2.2.4.2.3 Structural Design Criteria

The portion of the UIS within the reactor vessel operates at elevated tempera-
tures above 800°F. Under these circumstances the UIS is classitied as an
elevated temperature structure and is designed and analyzed as an ASME - |||
Code Class 1 component.

Alternate structural design criteria have been adopted in the cumulative
creep~-fatigue damage rules of Code Case 1592 (N-47) and RDT Standard F9-4.
These criteria assume that in compressive hold, creep rupture damage is 20§ as
damaging as the damage caused by the same sustained stress in tension., It
applies for austenitic stainliess steel (Types 304 and 316) at metal tempera-
tures less than 1200%F (649°C). At times in the duty cycle when sustained
stresses are tens|le, damage is computed in accordance with Code Case 1592
(N=47),
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5.5.3.3 Pump Characterjstics

The recirculation pump in each loop draws water from the steam drum and forces
the water through the two eveporators and back to the ste drum. The pump is
a single-stage centrifugal pump, which delivers 2.22 X 10° pounds per hour of
water tc the two evaporators. The pump provides a pressure head of about 148
psi at the plant cesign conditions. This flow provides a quality of 508 at
the exit from the steam generator evaporator units at the plant design power.
Since the pumps are constant speed, the evaporator exit steam qual ity
decreases as plant power is reduced.

Ouring normal plant operation, feedwater is mixed with saturated water in the
steam drum providing subcooled water to the recirculation system. This
subcooled water results in an adequate net positive suction head (NPSH) for
The pump during normal operation. Under certein operating conditions,
however, the recirculation pumps will be operating when there is essentially
no teedwater beiny delivered to the steam drum, such as during start-up before
there is any significant power from the reactor, and, in this case, an
adequate NPSH for the recirculation pump is provided by the elevation
difference between the steam drum and the pump.

The shaft seal of the recirculation pump is externally supplied with filtered
irjection water trom the main feedwater system which cools the seal and
minimizes accumulation of corrosion particulates which could otherwise cause
accelerated seal wear and increased leakage. |In addition, the recirculation
pump has an internal auxiliary impeller and cooler to provide seal cooling in
the event that the external seal injection system is lost. However, the
internal seal cooliny system only functions when the recirculation pump is
running. With external seal injection operating, 3.5 gpm of injection water
is added to each recirculation loop. With external seal injection secured,
there is a net loss of 1.5 gpm of recirculation water lost from each |oop
through the recirculation pump seal staging valve.

In the unlikely event that the recirculation pump trigs and external seal
injection Is lost simul taneously, the pump shaft seal will overheat and could
tail sufficientiy to result in a lerge increase in seal leakage. If not
controlled and if the SGAHRS system is initiated, this |eakge could
potentially compromise the Protected Water Storage Tank (PWST) 30 days
capacity. Accorgingly, a valved bypass |line is provided around the
recirculation pump and its inlet and cutlet isclation valves. The bypass |ine
is designed to provide hydraulic resistance equivalent to that of the stalled
recirculation pump and its connected piping and valves inside the bypass
connections. Therefore, the fiow of water under natural circulation
conditions to the evaporators through the bypass line will be essentially the
same as through the normal path.

In the event of a loss of offsite power, both the recirculation pump and main
teed pumps will trip. In this case, the recirculation pump will be isolated
and bypassed automatically because the arrangement of the valve actuator power
supplies causes the isolation and bypass valves to realign to their falil safe
positions. For other SGAHRS events, the recirculation pump trips and seal
injection flow stops, the operator will attempt to restore seal cooling (e.g.,
by starting the startup feed pump) before the recirculation pump seal
overheats, |If these attempts are not successful, the operator will activate

5.5-22
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the recirculation pump bypass |ine from the main control panel by opening the
bypass valves and shutting the recirculation pump isolation valves within one
hour of the loss of seal cooling. The 30 day PWST water supply is therefore
ensured since PWST inventory is sufficient to allow up to one and & half hours
for operator action. For SGAHRS events where all the recirculation pumps
continue to operate but seal injection flow can not be provided, the operator
has over ten hours to activate the recirculation pump bypass |ines to ensure
PWST inventory is not jeopardized as a result of recirculation pump seal
staging flow.

5.5.3.4 Yalve Characteristics

A number of Isolation valves are used in the steam generation system to permit
equipment to be isolated from the system for mainfenance. These valves are
conventional valves which are normally open during operation and are closed
only to permit maintenance or repair of the equipment.

Quick-operating isolation valves are located on the inlet |ines of the
evaporator units and the superheater unit to permit isolation of a unit from
the rest of the system in case of a failure in the water or steam to sodium
barrier, resulting in a sodium-water reaction. These isolation valves will
close in about four seconds after an automatic or manual signal. Isolation of
a falled unit will |imit the quantity of water or steam csailable for the
sodium-water reaction and, In the case of evaporator units, permit dumping of
water and steam to a dump system to further reduce the magnitude of the
sodium-water reaction.

The evaporator water dump valve is a quick opening shut-off valve located on
the inlet |ine of each evaporator unit between the evaporator and the
evaporator Inlet isolation valve. This valve will open at the same time the
evaporator Isolation valves are being closed. This valve dumps water and
steam from the evaporator unit to reduce the total quantity of water available
for a sodium-water reaction and to reduce the pressure in the unit. This
valve is held open until vhe water-steam pressure in the unit drops to
approximately 250 psi, when the valve is automatically closed. Inert gas is
then supplied to the unit to reduce the possibility of sodium and sodium-water
reaction products entering the water-steam side of the steam generation

system.
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Code Case

1473-1

1481

1489

1592

1593

1594

1595

1596

1606

1607

TABLE 5.5-2

MANDATORY CODE CASES FOR SGS AS APPLICABLE

Short Time High Temperature Service for Section VIII, Division 2

-Modifications to Section VIII, Division 2, are provided for
vessels which are to operate during part of their service life
{less than 25( r5.) at temneratures above those now provide
(1 th 500 H ) at t t b th p ded
for in Section VIII, Division 2.

Elevated Temperature Desiqgn of Class 2 and 3 Nuclear Components

-Modifications to Section 11l are provided for Class 2 and 3
components with normal operatina temperatures above those pro-
vided for Section IlI.

Elevated Temnerature Desian Section VIII, Division 2

-Allowances for elevated temnerature desian are provided for
in Section VIII, Division 2.

Components in Elevated Temperature Service Section III, Class 1.

Fabrication and Installation of Elevated Temperature Components,
Section 111, Class 1.

Examination of Elevated Temperature Nuclear Components,
Section 111, Class 1,

Testing of Elevated Temperature Nuclear Components, Section III,
Class 1.

Protection Against Overpressure of Elevated Temperature
Comnonents Section III, Class 1.

Stress Criteria Section [I1 Classes 2 and 3, Piping Subject to
Upset, Emergency, and Faulted Nneratina Conditions.

-Desiqn criteria are provided for Class 2 and 3 piping subject
to upset, emergency, and faulted conditions.

Stress Criteria Section I1I, Class 2 and 3, Vessels Subject to
Upset, Emeraency, and Faulted Onerating Conditions.

-Desian criteria are provided for Class 2 and 3 vessels subject
to upset, emergency, and faulted conditions.
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TABLE 5.5-3

SGS EQUIPMENT LIST AND MATERIAL SPECIFICATIONS

Component Material
Major Components:
Superheaters 2-1/4 Cr=1Mo
Evaporators 2-1/4 Cr=1Mo
Steam Drums SA-516CS/ SA299
Recirc. Pumps Carbon Steel
Major Subsystem Components:
Sodium Rupture Discs Inconel €00
Reaction Prod. Sep. Tank Carbon Steel
Centr itugal Separator and Carbon Steel
Drain Tank Carbon Steel
Flare Stack w/lgniter Carbon Steel
SWRPRS Vent Lire Rup. Disc Carbon Steel
Evep. Water Dump Tank Carbon Steel
Sodium Dump Tank Carbon Steel
Sodium Dump Tank Rupture Disc *
FPiping and Headers:
S.G. Subsystem and fFeed-water subsystem:
SGB Wall to Main Fdwtr. Drum
Isolation Valve SA-106, Gr B
Main Fawtr. Drum Isolation Valve
to Steam Drum SA-106, Gr B
Startup Feedwater Control Vaive
Piping SA-106, Gr B
Drum to Pump Suction Header SA-106, Gr B
Pump Suction Header SA-106, Gr B
Pump Suction Header to Pump SA-106, Gr B
Pump to Pump Discharge Tee SA-106, Gr B
Pump Discharge Tee SA-106, Gr B
Pump Discharge Tee tc¢ Evap. Inlet
Isolation Valve SA-106, Gr B
Evap. Inlet Isolation Valve to Evap. SA-106, Gr B
Evap. to Drum SA-106, Gr B
Drum to Superheater SA-106, Gr B
S. H. to S. H. Isolation Valve 1-1/4 Cr-1/2Mo
S. H. lsolation Valve to SGB Wall 2-1/4 Cr=1 Mo
S. H. Bypass Inlet Piping SA-106, Gr B
S. H. Bypass OQutlet Piping 1-1/4 Cr=1/2 Mo
Recirculation Pump Bypass SA-106, Gr B
5.5-39
Amend, 70

Aug. 1982



41

42'

41

® .

"

41
47 ki

4]

4]

a2 |

TABLE 5.5-3 (Continued)

Component

SWRPRS :

Sodium Rupture Discs Dis-
charge Lines to Reaction
Products Separation Tank

Sep. Tank to Centrif. Sep.

Centrif. Sep. to Flare Stack

Reaction Prod. Sep. Tank
Equilizer Line

Cent. Sep. Drain Line

Sodium Dump Subsystem (Piping) :

Sod. Dump Tank Vent Line to Stack
Equilizer Gas Line to Expansion Tank

Water Dump Subsystem and
Relief Lines (Piping):

Stm. Drum Relief Valve Inlet
Stm. Drum Relief Valve Discharge

S.H. Relief Valve Inlet

S.H. Relief Valve Discharqge
Evap. Relief Valve Inlet

Evap. Water Dump Valve Inlet
Evap. Water Dump Valve Discharge
Evap. Relief Valve Discharge
Water Dump Tank Discharge

Na-H20 Leak Detection Subsystem (Piping):

Material

Carbon Steel
Carbon Steel
Carbon Steel

Carbon Steel
Carbon Steel

SA-106, Gr B
304 SS

SA-106, Gr B
SA-106, Gr B

1-1/4 Cr-1/2Mo
1-1/4 Cr-1/2Mo0
SA’IOGQ Gl‘ B
SA-106, Gr B
SA-106, Gr B
SA-106, Gr B
SA'IOG’ Gr B

Na Supply and Return Piping

Orum Blowdown (Piping):
Drum to SGB Wall
SGAHRS (Piping):

Stm. Supply Valves to SGAHRS F.W. Pump

Stm, Supply Valve to SGAHRS HX
Water Return Valve from SGAHRS HX
AFW Supply Valve to Main Fedwtr. Line

5.5-40
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SA-106, Gr B

SA-106, Gr B
SA-106, Gr B
SA-106, Gr B
SA-106, Gr B
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TABLE 5.5-3 (Continued)

Yalves:

S.G. Subsystem and Feedwater:

S.H. Inlet Isolation Valve

S.H. Outliet Isolation Valve

S.H. Outlet Check Valve

Recirc. Pump Bypass Isolation Valve
Evap. Inlet Isolation Valve

Evap. Outliet Check Valve

Pump Suction l|solation Valve

Main F.W. Control Valve

Startup F.W. Control Valve

Main F.W. SGB Isclation Valve

Main F.W. Check Valve

Main F.W. Iscl. Valve Drum Isol. Valve
Superheater Bypass Valve

Safety Relief Yalves:

Steam Orum (Safety Function Only)
Evaporator

Superheater

2MRPRS:

SWRPRS Vent Line Check Valve
SWRPRS Atmospheric Seal Bypass Valve

Water Dump Subsystem:

Evap. Water Dump Valve
wWater Dump Tank Dralin Valve

Sodium Dump Subsystem:
Sodium Dump Tank Cover-Gas Relief Valve
Qrur Drain:

Drum Drain Isolation Valve

5.5-41

Carbon Steel
2-1/4Cr=1Mo
2-1/4Cr-1Mo
Carbon Steel
Carbon Steel
Carbon Steel
Carbon Steel
Carbon Steel
Carbon Steel
Carbon Steel
Carbon Steel
Carbon Steel
Carbon Steel

Carbon Steel
Carbon Steel
2-1/4Cr-1Mo

Carbon Steel
*

Carbon Steel
Carbon Steel

SA-106, Gr B
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TABLE 5.5-5

SGS PUMP AND VALVE DESCR'™ "'ON

PUMPS ACTIVE INACTIVE

Recirculation Pump

YALYES

Recirc., Pump Suction Isolation

Recirc. Pump Bypass Isclation
Evaporator Inlet Isolation

Evaporator Inlet Water Dump
Evaporator Outliet Relief

Steam Drum Rel ief
Superheater Inlet Isolation
Superheater Relief

Superheater Outiet |solation
Superheater Bypass Valve

Steam to SGAHRS HX
Water from SGAHRS HX

Steam to SGAHRS Auxiliary
FW Pump
Feedwater from SGAHRS
Main Feedwater SGB Isclation

Main Feedwater Drum |Isolation
Main Feedwater Check Valve
Main Feedwater Control

Startup Feedwater Control
Evaporator Qutlet Check Valve

Superheater Qutlet Check Valve
Steam Drum Drain Isclation

* L.0. - Locked open

X

*% This function is not safety active

5.5-44

ACTUAT ING
SICNAL

N/A

Loss of Offiste Power or
Manual ** (Remote)

SWRPRS or Manual (Remote)
Loss of Offsite Power,
SWRPRS**  or Manual (Remote)
SWRPRS

SWRPRS** High
Pressure-SWRPRS**

or High Pressure Evaporator
(Steam)

High Pressure - Steam Drum
SWRPRS

SWRPRS** High Pressure
SWRPRS**

or High Pressure Superheater
(Steam)

SWRPRS**, 0SIS or Low Super-
heater Outlet Pressure
SWRPRS**, 0SIS, or Low Super-
heater Outlet Pressure
Manual (L.0.)*

Manual (L.0O.)*

Manual

Manual (L.0O.)*

SWRPRS**, High Steam Drum
Level, Low Steam Drum
Pressure,

Cell Temp and Humidity
High Steam Drum Level
Simple Check

High Steam Drum Level, Cell
Temp and Humidity

High Steam Drum Level, Cell
Temp and Humidity

Check Valve

Check Valve

SWRPRS**, SGAHRS Initiation,
Low Steam Drum Pressure

Amend. 70
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TABLE 5.5-5 (Continued)

ACTUATING
Valves ACTIVE INACTIVE —SIGNAL
| SWRPRS Stack Check Valve X Check Valve
| SWRPRS Atmospheric Seal Bypass X Manual
| | Sodium Dump Tank Pressure
L 41 Rel ief X High Sodium Dump Tenk Pressure
59‘ Evaporator Water Dump Tank Drain X Manual
|
l
!
|
|
42!
5.5-45 Amend. 59
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TABLE 5.5-6
SGS LOADINA CONDITIONS

35 | ASME II1 Code Class 3 system components will be designed considering
the following load combinations:

1 Pumps (Recirculation Loop)

Operating Condition Component Load Stress Limit
See Note | Pump Case Design Pressure Section 11!
Desiqn Temperature Allowable Stress
Cover Desiqgn Pressure Section 111
Bolting Design Temnerature Allowable Stress

Safe Shutdown Earthquake
Pump Thrust

Weight

Gasket Loads

Note 1: Desian pressures and temperatures of the recirculation system com-
ponents are established using pressures and temperatures occurring
during emergency and faulted transients. The desiqn temperature is
not exceeded during these transients. The desiqn pressure may be
exceeded by not more than 10° during these transients. Normal and
upset conditions are not controllina,

25 The valve pressure retaining parts designed to ASM. - III Class 3
will withstand seismic forces and pipe loads of the SSE as well as desiaon
pressure and temperatures. On other parts, if earthquake needs are to be
considered, the followina applies:

Operating Condition Loads
Upset 1. Normal Operating
2. 0BE
Faulted 1. Normal Operating
2. S5¢
5 5.46 Amend. 35
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TABLE 5.5-7
SGS PIPING AND THEIR DESIGN CHARACTERISTICS

NO. NO. ASME CODE
COMPONENT PER PER SEC. 111 DESIGN
PIPING AND HEADERS SIZE LOOP PLANT CLASS REQU IREMENTS
1. Steam Generator Subsystem & reedwater
Subsystem
SGB Wall to Drum Feedwater Isolation
Valve 10%, sch. 160 ! 3 3 3000 psig, 500 F
Feedwater Drum Isclation Valve to
Steam Drum 10", sch. 140 1 3 3 2200 psig, 650 F
Drum to Pump Inlet Header 10, sch. 140 - 12 3 2200 psig, 650 F
Pump Headers (inlet) 18", sch. 140 1 3 3 2200 pslg, 650 F
Pump Inlet Header to Pump 18%, sch. 140 1 3 3 2200 psig, 650 F
Pump to Pump Discharge Tee 12%, sch. 160 1 3 3 2450 psig, 650 F
Pump Discharge Tee 12%, sch. 160 I 3 3 2450 psig, 650 F
Pump Discharge Tee to Evaporator
Isolation Valve 10%, sch. 160 2 6 3 2450 psig, 650 F
Evaporator Isolation Valve to
Evapor ator 10, sch. 160 2 6 3 2400 psig, 650 F
' Recirculation Pump Bypass 8", sch. 160 1 3 3 2400 psig, 650 F
w Evaporator to Drum 16", sch. 140 2 6 3 2200 psig, 650 F
. Drum to S.H. 12%, sch. 140 1 3 3 2200 psig, 650 F
& S.H. to Isclation Valve 16%, sch. 160 1 3 3 1900 psig, 935 F
= S.H. Bypass Inlet Line 4", sch. 160 1 b ] 3 2200 psig, 650 F
~ S.H. Bypass Outlet Line 4", sch. 160 1 3 3 1900 psig, 935 F
Isclation Valve to SGB Wall 16%, sch. 160 1 3 3 1900 psig, 935 F
Startup Feedwater Control Valve
Piping 4", sch. 160 1 3 3 3000 pslg, 500 F
2. SWRPRS
Sodlum Rupture Disc Discharge Lines
10 Separator Tanks 18" nom., var.
wall, 24" nom.,
var. wall, 26.46"
nom., 2.2% wall 3 9 3 300 psig, 800 F
Separator Tanks to SGB Roof 16", sch. 40 1 3 3 125 psig, 200/800 F
SGB Roof to Flare Tip 16", sch. 40 1 3 ANSI 125 psig, 100°F
B31.1
| Recirculation Pump Bypass 8", sch. 160 1 3 3 2400 psig, 650F

. 2861 ‘bny
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TABLE 11.3-2

GASEOUS RADIONUCL IDE CONCENTRATION 134
REACTOR COVER GAS*

Inventory Concentration
Isotope (Ci) AMCl/scc
xg'21m 8.6 0.74
xe' oM 2.8E+2 24,
ve!33 5.0543 4.3E+2
xg!>om 1.26+43 1.1E+2
Xe'>? 2.3E+4 1.9E+3
xe'>8 2.0E+3 1.8E+2
Kr83m 7.5E42 64
kr8om 1. BE+3 1.5E+2
kr82 0.16 1.4E-2
K 37 2.0E+3 1.7E42
kr88 3.4E+3 2.9€+2
Ar? 9.09%* 0.783%%
ard! 24, 2.0
NeZ> 8.9E+5 7.7E+4
H 1.76-4 1.5€-5

*For the design condition
x*After 30 years' operation
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12-€°11

‘uep
p9 * puduy

2861

| sotope

Xe'>1m
xe'!>3m
xe' 33
Xe! M
xe'>3
xe'38
K 83m
Kr85m
Kr85
Kr°7
kr88
AT
Ard!
NeZ>
W

Total

RAPS Vacuum
Vessel
Design Expected
(ChH (cn
1.2 0.12
38 3.8
6.9E2 69
24 2.4
2.5683 2.5€E2
35 3.5
50 5.0
1.7€2 17
2.2E-2 2.2E-3
1.1E2 "
2.7€2 27
3.5 3.5
1.8 1.8
17 17
8.JE-3  6.JE=3
3.9 4.1E2

TABLE 11.3-3

ACTIVITY INVENTORIES IN RAPS PROCESS VESSELS

®*After 30 years' operation

RAPS Surge
Vessel

Deslign Expected

(Ch) (Ch)
28 2.8
8.2€E2 82
1.6E4 1.6E3
32 3.2
4.0E4 4.0683
44 4.4
3.6E2 36
2.0683 2.0E2
0.52 5.2E-2
6.0E2 60
2.5 2.5E2

81 81

13 13
0.97 0.97
1.6E-3  1.6E=3
6.2E4 6.3683

RAPS Cryosti!i
Deslign Expected

(ch (Ci)
1.9€3 1.9€2
1.1E4 1.1E3
4.7E5 4.7E4
2.0 0.20
8.8E4 8.8E3
2.5 0.25
1.6E2 16
2.183 2.1E2
7.2€2 72
1.8€2 18
1.763 1.7€2
28 28
2.5 2.5
3.4E-4 3.4E-4
5.4E-4  5.4E-4
5.8E5 5.8E4

Recy
Design
(cn
1.1E-3
3.1E-2

0.61
6.6E-5
1.1
8.2€E-5
3.9€-3
3.8E-2
2.1E-5
5.0€E-3

3.7E-2

cle Argon
Vessels

Expected
(CI)

1.1E-4
3.1E-3
6.1E-2
6.6E-6
o.n
8.2E-6
3.9E-4
3.8E-3
2.1E-6
5.0E-4
3.7€e-3
49

2.2

1.3E-3

51




Fuel Handling Cell

The fuel handling cell (FHC) is designed to handle and inspect spent fuel In
preparation for shipment off-site. The maximum gamma ray source term as a
function of energy is shown in Teble 12.1-27 for an expended assembly at four
days after reactor shutdown. The maximum inherent neutron source is shown in
Table 12.1-28 for three expended assembl ies 80 days after reactor shutdown.
These source strengths are based on the following design parameters:

a. The design assembly produces power, just before discharge, at 127
percent of the average assembly.

b. The fuel is being handled in the FHC at four days after reactor
shutdown.

c. Each assembly has a volume of 1.173 x 104 cm3

91.44 cm.

and an active height of

d. The energy spectrum is derived from the ENDF/B and RIBD code |ibrary
as discussed previously.

The FHC shield design chould accommogate the design assembly source given in
Tables 12.1-27 and 12.1-28. The energy distritution of the inherent neutron
scurce shown in Table 12.1-28 was treated as a Pu fast fission spectrum.

Fuel Handling Ceil Argon Circulation System Sources
The FHC service cells have the following design basis:
A. FHC Argon Filter Cell

(1) Complete release into the FHC of all noble gas, halogen, and volatile
fission products from the gaps and fission plenums of two failed fuel
pins, is assumed. No credit is taken for iodine attenuation by
sodium, since the pin failures are assumed to occur during handling of
bare tuel assemblies.

(2) For conservatism in the filter shielding desigr, it is assumed that
100% ot the released Cs and | are collected in the filters. For
conservative cell shielding design it is assumed that only 60% of all
Cs and | released is collected on the filters. The remaining 40% is
equally distributed in the three support cells, and in the FHC itself.
Since the filters are frequently removed, there will be no buildup of
long~lived Cs=-137.

(3) Activities are based on a decay time of 80 days.

12.1-20 Amend. 70
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(4) A FHC volume of 10,700 scf is assumed. Fquipment (pining.
filter banks, transitions) have void volume of 2231 <cf/cell.

(5) Cell specific activities are based on the radioactive
releases (item 1) diyided by the volume of the FHC.

Fuel handling cell, filter cell specific activity and FHC filter
cell equipment activity appear in Table 12.1-29.

FHC Argon Blower Cell

Ten percent of the Cs and I activities released from the gaps
and fission gas plenum of two failed pins are deposited on the
inner surface of components. The long-lived Cs-137 activity
has been multiplied by a factor of five to account for sub-
sequent pin failures during plant life at a rate of one pin
every three years.

FHC argon blower particulate activity is defined in Table 12.1-29.

Gas activity in the FHC Argon Blower Cell is the same as
defined above and Table 12.1-29. Equipment in the FHC Argon
Blower Cell (storage tank, grapple blowers, valves, piping)
have a gas volume of 46 scf/cell.

FHC Fan/Cooler Unit

Sources in the FHC Fan/Cooler Unit are defined on the same bases
as described for the Argon Blower Cell.

Particulate activity in the FHC Fan/Cooler Unit are the same as
defined for the Argon Blower Cell.

Gas activity in the FHC Fan/Cooler Unit has the same specific
activity as defined for the Argon Filter Cell.

Equipment in the FHC Argon Blower Unit cell cooler fan assembly
has a gas volume of 200 scf.

FHC Argon Purification Unit

Sources in the FHC Argon Purification Unit are on the same bases
as defined for the Argon Blower Cell.

Particulate activity in the FHC Argon Purification Unit is the
same activity as defined for the Argon Blower Cell.

Gas activity in the FHC Argon Purification Unit is the same
specific activity as defined for the Argon Blower Cell.

Equipment (Argon Purification Unit) in the cell has a gas volume
of 100 scf.

Amend. 68
May 1982
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CHAPTER 13.0 CONDUCT OF OPERATIONS

13.7  QRCANIZATIONAL STRUCTURE OF THE APPLICANT

Contract AT (49-18)-12 has been established to design, construct and
operate a Liquid Metal Fast BEreeder Reactor (LMFBR) demonstration plant.
The parties to the contract are the Department of Energy (DOE), the
Tennessee Valley Authority (TVA), the Commonwealth Edison Company (CE), and
the Project Management Corporation (PMC). The organizational structure of
the applicant (DOE, PMC, and TVA) is covered in Section 1.4.

TVA, as part of its lead role responsibility described in Section 1.4, will
be responsible for the safe operation of the CRBRP.

13.1.1 Erooect Organization

13.1.1.1 Funciions, Responsibilities, and Authorities of Project
Participants

The functions, responsibilities, and authorities of Project participants
are described in Sections 1.4 and 1.4.2. The qualification requirements of
Project part:cipants are described in Section 1.4.4.

13.1.1.2 Agplicants' In-House Organization

This material is covered in Section 1.4.2.

13.7.1.3 lpkerrelationships with Contractors and Suppliers

This material is covered in Section 1.4.3.

13.1.1.4 Department of Energy (DOE) Participation

The participation of DOE in the Clinch River Breeder Reactor Plant (CRBRP)
Project is described in Section 1.4, In addition, DOE participates in R&D

in support of the CRBRP Project through its LMFBR base technology programs
Jeseribed in Section 1.5.

13.1.1.5 ZIechnical Support for Operations

TVA's Office of Power will be rcsponsible for carrying out the operator
role for the Clinch River Breeder Reaclor Plant. Within the TVA Office of
Pcwer, the Division ¢f Nuclear Power (NUC PR) will be responsible for the
operation and maintenance of the CRBRP. The TVA technical staff supporting
the operation of the CRBRP will consist of the Nuclear Central Office (NCO)
staff in Chattanooga and also support from other divisions and offices
within TVA (Section 13.1.1.5.1). 1In addition, technical support will be
supplied by the CRBRP Project Office, the Lead Reactor Manufacturer of
Westinghouse Advanced Reactor Division (W=LRM),and by the AE (Burns and
Roe) (Section 13.1.1.5.2).

13.1=1
Amend. 70
August 1982



13.1.1.5.1  IVA's Technical Staff
13.1.1.5.1.1 Division of Nuclear Power (NUC PR) .

The Division of Nuclear Power is responsible for the safe, efficient, and
environmentally sound operation and maintenance of all TVA nuclear electric
generating plants and will have this responsibility for the CRBRP. The
organizational structure is shown in Figure 13.1-1.

The Director of Nuclear Power administers the work of the division and is
assisted by the Assistant Director; Mauager, Nuclear Production; Manager,

Technical Support; and supporting staffs.

The Assistant Director assists the director ir managing the division and is
responsible for directing the work of division managers in the development
and maintenance of programs to implement division policy.

The Mapager, Nuclear Productiopn is responsible for nuclear production
activities including preliminary operations, preoperational testing, power
generation, and field services at TVA nuclear generating plants. He will
direct these activities of the CKBRP.

The Manager, Technical Support, is responsible for developing and maintain-

ing written programs and providing direct technical support to the TVA

nuclear plants in the areas of maintenance and engineering support, quality
assurance and compliance, emergency preparedness and protection, industrial

safety, and training. He supervises the Manager, Maintenance and Engineer-

ing, and the Chiefs of the Quality Assurance and Compliance Branch, the

Energency Preparedness and Protection Branch, and the Training Branch. He .
will assume these responsibilities for the CRERP.

13.1.1.5.1.2 Qther [VA Organizations

The TVA organization is shown in Figure 1.4-2. These offices/divisions
will be available to provide support services to the CRBRP as required.

13.1.1.5.2  Project Technical Support

Project tecanical support for the operation of the CRBRP will be provided
to the Divisior of Nuclear Power in TVA by the CRBRP Project Office, W-LRM,
and Burns and Roe. Areas of support will be in accordance with the
responsibilities described in Section 1.4.

13.1.2 Qperating Organization
13.1.2.1 PRlant Organization

The plant organizational chart is shown in Figure 13.1-2. The principal
groups that function directly under the supervision of the Plant Manager
and Assistant Plant Managers are the Plant Operations Section, the

Plant Engineering Section, the Plant Maintenance Sections (Mechanical,
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fuel loading, startup testing, startup, d plant operation. It will be

responsible for coordinating and scl ing the training program for

operations personnel. It will pr« le ¢ nucleus of emergency teams such
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t

plant rescue and fire-fighting
perations Section will be 1d 1¢ direction of the Operations
sor who w hold a v: i NRC Senior Reactor Operator (SRO) license.

perations Supervisors; each

There will be five shift crews within the Operations Section to provide
24~hour coverage for operating the . The minimum shift crew when the
reactor is operating ill consist of the Shift Engineer who will hold an
NRC SRO license, one Assis Shif gineer who will hold an NRC SRO
license, two Unit Operators; eac! ill 21c¢ 1 NRC Reactor Operator (RO)
license, one Shift Technical Advis (STA) and twce Assistant Unit
perators. One Health Physics Technician and one Radiochemical Laboratory
Analyst will also be assigned to each shift. Additional operators will be
assigned as necessary. Plant management and technical support will be
present or on call at all times.

The Engineering Section will be under the direction of the Engineering Sec-
tion Supervisor. He will be assisted by a complement of engineers. The
Engineering Section will be responsible for providing technical direction
and staff assistance in the areas of nuclear, mechanical, and chemical
engineering. Responsibilities of this section will include plant and
equipment performance tests, inplant fuel management, waste management and
chemistry control.

The Engineering Section will carry out a comprehensive program of tests,
studies, and investigations for the purpose of monitoring the reactor,
engineered safeguards, and plant operating conditions to assure compliance
with the operating license and to improve the efficiency of the plant.
This will include the c¢..rdination of the surveillance test program with
other plant sections.




13.1.2.1.3 Mechnical Maintenance Section

The Mechanical Maintenance Section will be under the direction of the
Mechanical Maintenance Section Supervisor. He will be assisted by an
inline Assistant Maintenance Supervisor.

The Mechanical Maintenance Section will be responsible for mechanical
maintenance work and inspections in the plant. This will include
scheduling and conducting periodic inspections and tests on the systems
assigned to this section associated with the reactor and engineered
safeguards, as required by the operating license. This section will
develop and carry out a preventive maintenance program that assures that
the repair and replacement of parts is consistent with the intent of
applicable codes and basic requirements of the original equipment. A
record file will be maintained by the section on all equipment, inservice
tests, inspections, and maintenance reports.

13.1.2.1.4 Electrical Maintepance Section

The Electrical Maintenance Section will be under the direction of the
Electrical Maintenance Section Supervisor. He will be assisted by an
inline Assistant Maintenance Supervisor.

The Electrical Maintenance Section will be responsible for 2lectrical
maintenance work and inspections in the plant. This will include
scheduling and conducting periodic inspections and tests on the systems
assigned to this section associated with the reactor and engineered
safeguards, as required by the technical specifications and operating
license. This section will develop and carry out a preventive maintenance
pregram that assures that the repair and replacement of parts is consistent
with the intent of applicable codes and basic requirements of the original
equipment. A record file will be maintained by the section on all
equipment, inservice tests, inspections, and maintenance reports.

13.1.2.1.5 Instrument Maintepnapce Section

The Instrument Maintenance Section will be under the direction of the
Instrument Maintenance Section Supervisor. He will be assisted by two
inline Assistant Maintenance Supervisors.

The Instrument Maintenance Section will be responsible for instrument
maintenance work and inspections in the plant. This will include
scheduling and conducting periocdic inspections and tests on the systems
assigned to this section associated with the reactor and engineered
safeguards, as required by the operating license. This section will
develop and carry out a preventive maintenance program that assures that
the repair and replacement of parts is consistent with the intent of
applicable codes and basic requirements of the original equipment. A
record file will be maintained by the section on all equipment, inservice
tests, inspections, and maintenance reports.
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13.1.2.1.6  lealth and Safety Services

This department will consist of two groups which provide services in the
Health and Safety Areas. Those units which will report administratively
offsite and functionally onsite to the Assistant Plant Manager for Health
and Safety Services will consist of Medical, Health Physics, Security, and
Power Stores. They will be responsible for Medical Services, Radiological
Protection, Plant Industrial Protection, and the procuring, storing, and
issuing of items/components needed for the operation and maintenance of the
plant. Those units which will report both administratively and function-
ally onsite to the same Assistant Plant Manager will consist of Industrial
Safety and Fire Protection, Compliance, Quality Assurance, Document
Control, and Administrative Services. They will have the responsibility
for Plant Safety, and the many facets relating to Quality Control and
Administrative Control, and ensuring compliance with industry and federal
standards and requirements.

13.1.2.2 Personnel Functions, Responsibilities, and Authorities

During normal plant operations, the plant manager will be responsible for
all plant activities. In the event of absences, incapacitation of
personnel, or other emergencies, the following persons will be responsible
in the order listed for all plant activities:

Plant Manager

Assistant Plant Managers
Engineering and Operations
Maintenance

Plant Operating Supervisor

13.1.2.2.1 Plant Manager

The Plant Manager will have direct responsibility for all plart activities.
He will be responsible for safeguarding the general public and plant
employees from hazards as ociated with the operation of the CRBRP through
implementation of the TVA hazard control standards and requirements,
applicable DOE and NRC rules and regulations, and plant procedures; and for
adherence to all requirements of the operating license. He will receive
direction and supervision from the Director, Division of Nuclear Power and
staff assistance from the Division of Nuclear Power Central Office.
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13.1.2.2.2  Assistant Plant Mapager

There are three Assistant Plant Managers: Assistant Plant Manager for
Engineering and Operations; Assistant Plant Manager for Maintenance; and
Assistant Plant Manager for lealth and Safety Services. These managers
will assist the Plant Manager in planning, coordinating, and directing the
plant activities under their control. In the absence of the Plant Manager
an Assistant Plant Manager will be responsible for management of plant
activities as indicated in Section 13.1.2.2.

13.1.2.2.3 Qperations Supervisor

The Operations Supervisor will be responsible for the safe and efficient
operation of the plant in accordance with the operating license, approved
procedures and TVA hazard control standards and requirements. He will be
responsible for the preparation and maintenance of up-to-date operating
instructions and the preparation of operating records. He will also be
responsible for operator training programs and operating personnel
schecules and will be charged with the responsibility of keeping the Plant
Manager fully informed in all matters of operating significance.

13.1.2.2.4 Engineering Supervisor

The Engineering Supervisor will serve as supervisor of the Engineering
Section and as a staff engineer in providing engineering advice and
assistance to the Plant Manager. He will be responsible for initiating,
planning, and coordinating the technical training programs. His experience
and training must provide him with a good understanding of nuclear reactor
technology, hazards, safeguards, licensing requirements, and a knowledge of
the control systems used in a nuclear plant. He will be responsibie for
analysis of the performance of the reactor and turbine cycle and associated
equipment during the test, startup, and operation of the plant.

13.1.2.2.5 \lMechapical Maintepance Supervisor

The Mechanical Maintenance Supervisor will be responsible for all mechani-
cal maintenance work and inspections in the plant. He will be responsible
for maintaining safe working conditions for his employees and for their
adherence to safe working practices. He will be assisted in his work by an
Assistant Supervisor with experience in mechanical maintenance. 'ie will
also be assisted by foremen of the various crafts within the section and
engineers who will be assigned to the plant as the workload demands. The
Mechanical Mzintenance Supervisor shall have a thorough knowledge of the
operation and maintenance of all plant mechanical equipment.

13.1.2.2.6 Electrical Maintepance Supervisor

The Electrical Maintenance Supervisor will be responsible for all electri-
cal maintenance work and inspections in the plant. He will be responsible
for maintaining safe working conditions for his employees and for their
adherence to safe working practices. He will be assisted in his work by an
Assistant Supervisor with experience in electrical maintenance. He will
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also be assistcd by foremen of the electrical craft within the section and
engineers who will be assigned to the plant as the workload demands. The
Electrical Maintenance Supervisor shall have a thorough knowledge of the
operation and maintenance of all plant electrical equipment.

13.1.2.2.7 lnstrument Maintepance Supervisor

The Instrument Maintenance Supervisor will be responsible for all
instrument maintenance work and inspections in the plant. He will be
responsible for maintaining safe working conditions for his employees and
for their adherence to safe working practices. He will be assisted in his
work by two assistant supervisors with experience in instrument mainte-
nance. He will also be assisted by foremen of the Instrument Mechanics
within the section and engineers who will be assigned to the plant as the
workload demands. The Instrument Maintenance Supervisor shall have a
thorough knowledge of the operation and maintenance of all plant instru-
mentation.

13.1.2.3 Shift Crew Composition
Normal Operations

The Shift Engineer on duty, a SRO, will be in direct charge of the plant
including startup, operation, and snutdown of the reactor and ancillary
systems. He may institute immediate action in any given situation to
eliminate difficulties or remove equipment from service to preclude

violation of the operating license or to avert possible injury or undue
radiation exposure of personnel.

The Assistant Shift Engineer, a SRO, will be under the immediate super-
vision of the Shift Engineer. He will follow established procedures in
doing his work. However, if a particular situaticn is not covered by a
procedure, he may seek advice from the Shift Engineer; or, if the situation
is critical, he may use his own judgment to prevent damage to equipment,
injury to personnel, or undue radiation exposure of personnel. The duties
of the shift supervisor as identified by NRC will be performed by the
assistant shift engineer. The normal work station for the shift supervisor
(assistant shift engineer) will be in the control room, but he periodically
makes inspections of the plant equipment. He will immediately go to the
control room during emergency situations. He will remain in the control
room at all times during the accident situations to direct the activities

of the unit operator unless formally relieved cf this function by the shift
engineer.

The shift technical advisor will report to the shift supervisor in the
control room during off-normal reactor plant conditions. The role of the
shift technical advisor will be to serve in the advisory capacity to the
shift supervisor and not to assume command or control functions. The shift
supervisor may choose to direct the shift technical advisor to perform his
advisory role from either the control room or the onsite technical support
center, or the shift supervisor may direct the shift technical advisor to
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serve as a liaison between technical support personnel manning the onsite
technical support center and the shift supervisor.

Routine duties and assignments of the shift technical advisor will include
matters involving engineering evaluaticen of day-to-day plant operations
from a safety point of view.

The Unit Operator who will hold a RO License will be under the immediate

supervision of the Assistant Shift Engineer and the general supervision of
the Shift Engineer. He will follow established procedures in performing

his work. In emergencies when there is not time to get advise from his

Supervisor he may deviate from established procedures to prevent damage to
equipment, injury to perscnnel, or undue radiation exposure of personnel.
He will be responsible for the safe and efficient operation of the plant

from the control room or from local control stations.

The Assistant Unit Operator will be under the immediate supervision of the
Unit Operator and the general supervision of the Assistant Shift Engineer.
He will follow established operating instructions in doing his work and
will not deviate from those instructions except as directed. He will
perform assigned routine inspections and manipulative operations without
close supervision. He will assist in the operation and perform work
requirements within defined areas such as the Control Building, Reactor
Containment Building, Reactor Service Building, Turbine Generator Building,
Diesel Generator Building, Intermediate Building, Steam Generator Building,
and Intake Structure.

When on shift, the Radiochemical Laboratory Analyst will be under the
functional supervision of the Shift Engineer. These duties consist of
periodic sampling of the various systems, such as feedwater and main steam,
water makeup, waste condensate, and periodic monitoring of the primary and
secondary sodium coolant.

When on shift, the Health -Physics Technician will be under the functional
supervision of the Shift Engineer. He will perform routine radiation
surveys, personnel monitoring activities, and other assigned duties. He
will keep the Shift Engineer informed of radiation hazards and performs
special surveys as requested.

Minimum Shift Crew Composition

A minimum shift crew will be established for specific plant conditions.
These requirements are given in Section 16.6.

13.1.3 Qualification Requirements for Nuclear Plant Personnel

All personnel at the CRBRP will be required to obtain and maintain
qualification standards in accordance with NRC Regulatory Guide
1.8-1-R-1977. The personnel selection and training program that assures
fulfillment of these qualification requirements also satisfies NRC
Regulatory Guide 1.8-1R-1977. lia addition, the operation of the CRBRP will
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be conducted in accordance with NRC Regulatory Guide 1.33-R2-1978, TMI
Action Plan Items, I.C.3 of NUREG-0694-1980, and I.A.1.1 & I.A.1.3 of
NUREG-0737-1980.

13.1.3.17 Qualifications of Plant Personpnel

The positions of the plant staff have not yet been filled.
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FIGURE 13.1-2
CRBRP ORGANIZATIONAL CHART
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13.2  IRAINING PROGRAM
13.2.1  Program Description

An onsite formal training program will be conducted prior to initial fuel
loading.

The basic objectives of the training program are:

a. To assure that all plant personnel are properly trained and
qualified to perform their assigned tasks in a safe and
afficient manner.

b. To assure that the CRBRP is operated in accordance with NRC
regulatory requirements and guidelines.

¢. To assure that all training is formally documented.
d. To meet or exceed NRC licensing requirements.

In achieving these objectives, individual training needs will be estab-
lished by comparing job requirements with individual experience.

The training program, as it is initially planned, will be approved by the
Manager, Technical Support, after being approved by the Plant Manager. The
properly planned and approved program will ensure that the content and the
intent of the training program provides the necessary training for
personnel associated with reactor operations. The program will be designed
to train personne' both with and without previous nuclear experience. It
will consist of both formal classroom-type lectures, self-study assign-
ments, on-the-job training, and progress evaluation. This program will be
the mechanism to ensure that all members of the plant operating staff are
qualified for the assigned position prior to initial fuvel loading.

The effectiveness of the training program will be evaluated by the perfor-
mance of employees on TVA and NRC examinations in carrying out their
assigned duties and by periodic evaluations of performance by supervisors.
In addition, periodic audits of the training program will be performed by
designees within the Office of Power, but outside the Division of Nuclear
Power.

15.2.1.1 FErogram Content

At the time of manning the CRBRP, TVA should have highly trained nuclear
plant operating personnel at the Browns Ferry, Sequoyah, Watts Bar, and
Bellefonte Nuclear Plants. These plants will be the primary source of
personnel for the CRBRP.

Those positions at the CRBRP which require an NRC licensed SRO will be
filled by personnel who have or are eligible to sit for an NRC SRO license
on a light-water reactor power plant. Other positions will be filled by
personnel within the TVA organization as available and selected from
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competent applicants from outside TVA. All CRBRP perscnnel will be given
comprenensive training to produce personnel who have that combinaticn of
education, experience, and skills commensurate with their level of
responsibility. This will provide reasonable assurance that decisions and
actions during all normal and off-normal conditions will be such that the
plant is operated in a safe and efficient manner.

The program, as being developed, complies with 10 CFR 55-1980, TMI Action
Plan Jtems, I. K. 1.1, L.8.2.%,; 1.K.2.3, 1.8.3.1; and 13.B.8 of
NUREG-0737-1980, NRC Regulatory Guides 1.149-1981 and 1.8-1-R=1977, Item
I.A.4.2 of NUREG-0718~R2-1982, and BTP CMEE 9.5-1-R3-1981.

Emphasis is placed on simulator use as an integral part of the training
program. A plant-specific simulator will be available for the CRBRP to be
located onsite and operational at the time of commencing preoperational
testing. It will serve as a device for procedure checkout as well as a
vital component of the operator training program. The training program for
all candidates seeking NRC SRO and RO licenses will include significant
time at the simulator. Selected personnel in the non-NRC licensed category
will also receive training at the simulator. The simulator will accurately
reproduce the general operating characteristics of the CRBRP, and the
arrangement of the instrumentation and controls of the simulator will
closely parallel that of the CRERP.

The program will provide training for the following categories:

a. Individuals with no previous power plant experience

L. Individuals with no previcus nuclear power plant experienc.

¢. Individuals who have had nuclear experience but not NRC licensed

d. Individuals who hold, or have held, an NRC license for a LWR
facility or a facility comparable to CRBRP

€. Individuals who will obtain an NRC SRO or RO 'cold' license

L. Individuals who will obtain an NRC SRO or RO 'hot' license

£. Individuals who will take the training for an NRC license but may
Dot take the NRC exam [e.g. The Plant Manager or AssisiLant Plant
Manager (Engineering and Operation) and the Shift Technical Advisor]

h. Individuals who will pot be taking the license-type trairing, i.e.,
all plant staff whose positions do not require an NRC license

Table 13.2-1 includes detailed information on the training program, such
as: Subject matter of each course, the duration of the course, the
organization teaching the course, and the position titles for which the
course will be given. Figure 13.2-1 presents a proposed training schedule
for the CHBERP staff which is in accordance to NRC Regulatory Guide
1.8-1-K-1977. It is planned that the following personnel will obtain a
'cold' license in accordance with the requirements of 10 CFR 55-1980 before
initial fuel loading: SRO license for the Operations Supervisor, at least
five Shift Engineers, and at least five Assistant Shift Engineers; and
obtain RO licenses for at least ten Unit Operators. The Plant Manager or
the Assistant Plant Manager will obtain the training required for an SRO
license. Since the 'cold' license will be obtained prior to criticality,
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that part of the training consisting of actual startups will be performed
. at a research or power reactor and the control manipulations will be
performed at the CRBRP- Specific simulator substituting for the real plant.

Under NRC procedures for determining the eligibility of an applicant tn
take a cold examination, the applicant is considered to have had extensive
operating experience at a comparable facility if one of the following four
conditions have been met:

a. Holding or having held an operator's or senior operator's license at
a comparable licensed reactor facility. To date, NRC has considered
any light water power reactor as comparable to any other light water
power reactor. However, it is highly desirable that previously
licensed individuals participate in a short course utilizing a
nuclear power plant simulator similar to the facility for which the
applicant will be seeking a license.

b. Determination of such experience as indicated in a. above at a
comparable reactor facility not subject to NRC licensing (e.g.,
reactor facilities operated by the military services or owned by the
Department of Energy (DOE).

¢. The applicant has nassed an NRC-administered written examination and
operating test at a comparable licensed reactor facility after
completing an NRC approved training program. Normally, the
Commission issues a certification stating that the individual has
met the requirements of an operator as set forth in 10 CFR 55-1980
‘ iu lieu of a license.

d. Certification of satisfactory completion of an NRC-approved training
pregram which utilizes a nuclear power plant simulator as part of
the program.

The non-NRC licensed personnel will also undergo training both prior to and
after assignment to the CRBRP. The training program in which these
employees participate prior to CRBRP assignment will include formal pro-
grams at TVA's Power Operations Training Center (POTC), TVA Administrative
and Standards of Apprenticeship, or approved equals. After assignment to
CHRBRP the training will be commensurate with the individual's experience
and job assignment and will follow the guidelines of Ttem I.A.2.2 of
NUREG-0660-1980, and be conducted in accordance to NRC Regulatory Guide
1.8-1-R=1977.

The training of personnel for the position of Shift Technical Advisor
(S5TA), a non-NRC licensed position, is specifically addressed because the
STA serves the important function of technical advisor to the Shift
Supervisor. The details of the STA training in the CRBRP Training Program
when developed at the FSAR stage will be in accordance with TMI Action Item
I.A.1.1 of NUREG-0737-1980.

A fire protection training program will be developed prior to fuel loading
and will meet the guidelines of CMEB 9.5-1-R3-1981 as applicable to CRBRP,

. and include details such as interface requirements between the Plant
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Operator and the Plant Constructor. The fire protection program of the
Constructor will be the basis for the construction force fire-protection
training. On occasions of interface between construction and coperations in
areas under control of operations, the involved construction personnel will
be oriented on the applicable portion of the Operator's fire protection
program. The fire prevention and protection program for plant operation
will use the fire brigade system with properly trained personnel on each
shift. The program will be formulated by the Safety and Fire Protection
Engineer who will have had, prior to his assignment to the CRERF Project,
formal training in the areas of safety and fire protection engineering from
an accredited school, college, or university. The post-CRBRP training will
include plant-system familiarization and the techniques to be employed in
preventing, detecting, control, and fighting of sodium and sodium-potassium
fires.

The individual tasks and the various components of each position will be
examined to identify the knowledge, skill, physical ability, duties, and
responsibilities required for the individual to accomplish his or her job.
In addition, the performance standards to be met in completing the task
will be identified. This will be achieved by developing job descriptions
for the positions and evaluating performance records of incumbents in
similar positions before the positions at the CREBRP are filled.

The actual training program and schedule for the plant operating staff will
be designed around the findings of a job/task analysis. Hence, the
schedule is tentative and subject to change before submission as a part of
the Final Safety Analysis Report.

13.2.2 Retralning Program

This information will be included in the FSAR.

13.2.3 Replacement Trajning

This information will be included in the FSAR.
13.2.4 Records
13:2.5,1 IVA

Official records of employee qualifications, experience, training, and
retraining of each member of the plant organization are maintained in the
official TVA Personal History Record (PHR) by the Division of Personnel.
The PHR provides in a standardiz- arrangement, the information officially
recognized in recording and sup, rting employee status. The PHR is
maintained in current and acc. 'ate status and is controlled as to
availability. The material admitted to this record is restricted to items
for whicn authenticity has been confirmed through established procedures;
for example, official TVA forms, signed statements from the employee, and
management representatives. The official records, as identified above, of
each TVA employee on the CRBRP Staff will be maintained in the PHR.
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13.2.4.2 Plant

Records supporting requests for NRC SRO and NRC RO licenses will be
maintained in the plant master file. These records will include training
courses attended, retraining classes, number of reactor startups, and other
information necessary to ensure that training requirements have been met.
Some of these records will be duplicated in the PHR.

A training file for each member of the plant organization will be
maintained in the plant master file. Information regarding participation
in training and retraining activities and records of emplcoyee participation
in training activities leading to promotion to a higher level of competence
will be maintained in this training file.
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TABLE 13.2-1

EROFQSED IRAINING PROGRAM
=ublject Areas & Composition Ruration Organization Jeaching
Candidates for NEC-License
I. LMFBR & CREBRP-Specific Technclogy 6 weeks Onsite by Staff

II.

111,

coooono0o0

o

©

Basic differences between LWRs and LMFBRs

Principles of Operation

Design Features

General Operating Characteristics

Reactor Instrumentation & Control

Specific subjects in 10CFR55%-1980, Sec-
tions 21 and 22, and NUREG-0737-1980

Heat Transfer, Fluid Flow, &
Thermodynasics

Use of plant systems to control or
mitigate an accident in which the
core is dapaged

Reactor & Plant transients

specialists

Sodium & Sodium Fotassium Handling

A. Offaite J=3 weeks Offsite at Vendo-
1. Sodium Systexs Training Center
2. Sodium System Components
3. Engineering Froperties of Sodium
4. Corrosion, Mass Transfer, and
Chemical Instrumentation
$. Materials Selection
6. Sodium Instrumentation and
Electrical Systems
7. Operational Consideration
8. Maintenance
G. Sodium Safety
B. Onsite 4 weeks Onaite by Selected
1. Sodium Systems Staff Members who
2. Sodium System Components attended the offsite
3. Engineering Properties of Sodium course
&. Corrosion, Mass Tranafer, and
Chemical Instrumentation
S. Materials Selection
&. Sodium Instrumentation and
Electrical Systems
7. Operational Consideration
8. Maintenance
G. Sodium Safetly
CRBRP Plant Systems Lecture Series 20 weeks Onsite by Engineers

Includes lectures on details ol
esch of the plant systems

from Engineer ing Sec-
tion who have become

specialists in the systems

Fosition Receiving JTraluing

Flant Manager

Assistant Plant Managers
Operations Section Supervisors
Shift Engineers

Assistant Shift Engineers

Unit Operators

(Although the STA is a non-NRC
licensed position, the STAs will
receive this training.)

Selected members of Manager's Staff
and Operating Section.

Flant Managers

Aassistant Plant Managers
Operations Section Supervisors
Shift Engineers

Assistant Shift Engineers

Unit Operators

(Those of above who did not take
the offsite course.)

All personnel for plant positions who
receive training for NRC license
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=ublect Areas & Composition
Candidates for NEC License (Cont'd.)

IV. Observation Training

V.

1. LMFER Flant Familfarization

Cperating Evaluations

Liquid Metal Systeas

Inert Gas Systems

. Characteristics of an
Operating LMFBR

€. FFTF Sispulator (for LMFBR

Familtarization)

W EwN

Health Physics

1. Radiation Exposure Limits

2. hadiation

3. Special Work Permits

&. Contamination Control

S. Alrborne Activity

6. Injuries in Contamination or
Radiation Areas

7. Handling, Storage, and Transfer
of Radioactive Materials

8. Safe Practices

9. REP for CRBRP

VI. Work/Study Assignments

TVA Management Superv. Skills
TVA Administrative Controls

Operating Practices

coo0o0

Reactor Startups,

Operating Instruction Preparation
Sodium Load,

Preoperational Tests

Fuel Load,

Plant Procedures

CRBRP-Specific Simulator Training
CRBRP-Control Room Operational

3 months on shift as licensed Operator
Self-directed study

VII. Pre-NRC License Examination

o Operator Administered Exam

o Inplant Briefing

© Pre-license examination review

TABLE 13.2-1 (Cont'd.)

EROEQS

Purstion  Organization Teaching = [Fesition Recelvinz Iralnlng

up to 6 months

2 weeks

1 week

18 months

200 hours
480 hours
3 months
6 months

i

Offsite at an operating
LMFBR

Onsite by Health
Physics Supervisor

Offsite personnel from
TVA's Central Office

Onsite by Training
Coordinator

Onsite by Training
Coordinator

All personnel for plant ponitions who
will receive training for NRC license.

Plant Managers

Assistant Plant Managers
Operations Section Supervisors
Shift Engineers

Assistant Shift Engineers

Unit Operators

Selected positions such as

Plant Managers, Assistant Plant Mana-
gers, Operations Section Supervisors,
Shift Engineers, Ascistant Shift Engi-
neers, Unit Operators --

Plant Managers, Assistant Plant Mana-
gers, Operations Section Supervisors,

Shift Engineers, Assistant Shift Engi-
neers, Unit Operators --

(For Candidates for 'hot' license only)

All who are taking NRC examination
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Sublect Areas & Composition
Candidates for NRC-License (Cont'd.)
VIII. NRC License Examination
Written
Operating (to include simu-
lator examination)

I1X. General Employee Training

1. Familiarization with Plant-Specific
administrative procedures and plans
to enable trainee to demonstrate know-
ledge in those areas of trainee's

specia'ty.
2. Radiological Health & Safety
3. Industrial Safety

4. Plant-Controlled Access Areas and

Security Procedures

5. Use of Protective Clothing and Equipment

6. Plant Quality Assurance Program
7. Fire Protection Program

8. Plant Cleanliness and Housekeeping

Requirements

9. General Description of Plant and

Facilities
10. CRBRP REP

X. CRBRP Emergency Instructions

XI. Fire Brigade Training

Non-NEC Licensed Personnel

I. LMFBR & CRBRP-Specific Technology
Contents of course for non-licensed

personnel will be tallored to specific

disciplines

17, Sodium & Sodium-Potassium Handling
A. Offsite
1. Sodium Systems
2. Sodium System Components

3. Engineering Propertlies of Sodium
4. Corrosion, Mass Transfer, and

Chemical Instrumentation
5. Materials Selection
6. Sodium Instrumentation and
Electrical Systems
7. Operational Consideration
8. Maintenance
9. Sodium Safety

TABLE 13.2-1 (Cont'd.)

FPROPOSED TRAINING PROGRAM
Duration Organization Teaching
1 week Onsite by Training

4 weeks

1 week

1 week

3 weeks

3 weeks

Coordinator

Onsite personnel by
specialists in subject
disciplines.

Onsite-by staffr
specialist

Onasjite-by staff
speclalist

Onsite by specialists

Offsite at Vendor's
Training Center

Position Recelving Iralolng

Only those on the Manager's Staff and
in Operating Section that are obtaining
NRC license

Plant Mansgers, Assistant Plant Mana-
gers, Operations Section Supervisors,
Shift Engineers, Assistant Shift Engi-
neers, Unit Operators

Plant Managers, Asaistant Plant Mana-
gers, Operations Section Supervisors,
Shift Engineers, Assistant Shift Engi-
neers, Unit Operators

Plant Managers, Assistant Plant Mana-
gers, Operationa Section Supervisors,
Shift Engineers, Assistant Shift Engi-
neers, Unit Operators

Selected technical and supervisory
personnel

Selected technical and supervisory
perasonne)
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=ublect Areas & Compoaltion

Bon-NRC Licensed Personnel (Cont'd.)

Onsite

1. Sodium Systems

Sodium System Corponents

Engineering Properties of Sodium

. Corrosion, Mass Transfer, and
Chemical Instrumentation

5. Materials Selection

6. Sodium Instrumentation and

Electrical Systems

7. Operational Consideration

8. Maintenance

9. Sodium Safety

sEw N

II1. CRBRP Plant Systems Lecture Series

Includes lectures on plant systems details

IV. Health Physica & Safety

V.

Observation Training

Training at an Operating LMFBR
with content oriented to specific
disciplines

VI. Onsite Work/Study Assignments

o000

o

CRBRP Familiarization & Orientation
Developing Plant Procedures
Studying Plant Layout & Design
Technical Training in areas of
Chemistry, Nuclear, Electrical,
Instrumentation and Control
Basic Simulator Training
Supervisory Training
TVA Management /Supervisory Skills
TVA Administrative Controls
CRBRP-Specific Simulator Exercises
Participation in Preoperatiocnal &
Startup Testing

VII. General Employee Training

Familiarization with Plant-Specific
administrative procedures and plans

to enable trainee to demonstrate know-

ledge in those areas of trainee's
specialty.

Radiological Health & Safety
Industrial Safety

up to 6 months

TABLE 13.2-1 (Cont'd.)

Onsite by Enginvers

from Engineering Section
ho attended the offsite

course

Onsite by Engineers
from Engineering Sec-
tion who have become
specialists in the
systems

Onsite by the Health
Physics Supervisor

Offsite at an operating
LMFBR

Onsite by staff
specialists

Onsite personnel by
specialists in subject
disciplines

Position Receiving Iraining

Selected Technical and Supervisory
personnel

Selected personnel depending
on their assigned position

All plant personnel in:luding those
on Lemporary assignment

Selected members of maintenance
supervision and of technical
disciplines from the Engineering
Section

Se'ected technical and supervisory
personnel

All plant personrel including those
on temporary assignment
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TABLE 13.2-1 (Cont'd.)
FROPOSED TRAINING PROGRAM

Subject Areas & Composition Duration Qrganization Teaching Pesition Recelving Training
Noo-NRC Licensed Personpel (Cont'd.)

4., Plant-Controlled Access Areas and
Security Procedures

5. Use of Protective Clothing and
Equipment

6. Plant Quaity Assurance Program

7. Fire Protection Program

8. Plant Cleanliness and Housekeeping
Requirements

9. General Description of Flant and
Facilities

10. CRYRP REP

VIiIl. CRBRP Ewergency Instructions 1 week Onsite-by staffr All plant personnel including those
specialist on temporary assignment

IX. Fire Brigade Training 1 week Onsite-by staffl All permanently assigned plant
specialist personnel who may at sometime be a

member of the fire brigade
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13.3 EMERCENCY PLANNINC
13.3.1 Gerzral

The Clinch River Breeder Reactor Plant Radiological Emergency Plan (CRBRP-REP)
will be developed to provide protective measures for Plant personnel, and to
protect the health and safety of the public in the event of a radiological
emergency resulting from an inplant accident or an accident involving
transportation of radiocactive waste from Clinch River Breeder Reactor Plant.
This plan fulfills the requirements set forth in 10 CFR 50-1982 that an
emergency plan be included in the Preliminary Safety Analysis Report and be
developed in accordance with the Nuclear Regulatory Commission (NRC) and
Federal Emergency Management Agency (FEMA) guidance. As specified in
NUREG-0654-R1-1980, Criteria for Preparation and Evalu..ion of Radiological
Emergency Response Plans and Preparedness in Support of Nuclear Power Plants,
the CRBRP-REP will ensure that:

1. Adequate measures are taken to protect employees and the public.

2. All individuals having responsibilities during an accident are
properly trained.

3. Procedures exist to provide the capability to cope with a spectrum of
accidents ranging from those of little consequence to major core melt.

4. Equipment is available to detect, assess, and mitigate the
consequences of such occurrences.

5. Emergency action levels and procedures are established to assist in
making decisions.

The Radiological Emergency Plan will consist of the CRBRP-REP and appendices.

These documents are briefly described below. The actual CRBRP-REP will be
submitted as a separate document prior to fuel loading.

13.3.1.1 CRBRP-REP

This document will address general organizational -esponsibilities,
capabilities, actions, and guidelines for TVA and project personnel during a
radiological emergency.

13.3.1.2 Appendices

Specific information on each of the TVA emergency centers (for the CRERP these
centers will serve as Emergency Operations Facilities) will be included as
appendices to the CRBRP-REP. These appendices will detail facility features,
capabilities, equipment protective actions, and responsibilities. The
CRBRP-REP, together with the appendices, will describe the methods TVA will
use to:

1. Detect an emergency condition

13.3=1 Amend. 70
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2. Evaluate the severity of the problems

3. Notify Federal, State, and local agencies of the condition

4. Activate emergency organizations

5. Evaluate the possible offsite consequences

6. Recommend protective actions for the public

7. Mitigate the consequences of the accident
Since TVA has no authority outside the plant boundaries, State and local
radiological emergency plans will support the CRERP-REP. State and local
agencies are responsible for ordering and implementing actions offsite to

protect the health and safety of the public. The plans for State and local
agencies will be incorporated as Appendix F to the CRBRP-REP.

13.3.1.3 Additiopal TVA Plans and Procedures
The CRBRP-REP will compliment the following:
1. Spill Prevention Control and Countermeasure Plan
2. Physical Security Plans (which include fire protection)
3. Plant Equipment Normal, Abnormal, and Emergency Operating Instructions

4, Plant Surveillance Instructions

13.3.1.4 JImplementing Procedures

Specific procedures will be developed to ensure that accidents are properly
evaluated, rapid notifications made, and assessment and protective actions
performed. These procedures will be compiled in the Clinch River Breeder
Reactor Plant Implementing Procedures Document (CRBRP-IPD).

Plant instructions for normal and emergency system operation and control will
exist but will not be included in the CRBRP-IPD. These plant operating
instructions will be designed to ensure that operators implement the
procedures specified in CRBRP-IFD.

13.3.1.5 State Radiological Emergency Plan

The State of Tennessee Radiological Emergency Plan as well as the plan for
that portion of the State of North Carolina within the 50-mile ingestion
pathway will be included in Appendix F of the CRBRP-REP.

13.3.2 Emergency Organization

The plant manager will be in cnarge of all activities at the site and will
have assistant managers to share his responsibilities as he deems necessary.
The minimum staffing requirements for operation will be found in the Plant
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Technical Specifications. The responsibilities of the minimum staff under
normal operations will be as outlined in the PSAR. Under emergency conditions
the responsibilities of the minimum staff will be unchanged. The site
emergency organization will augment the shift operations crew in accordance
with NUREG-0654-R1-1980, Table B-1. If members of the site emergency
organization are not present when an emergency occurs, the shift engineer on
duty will be designated the Site Emergency Director until relieved by the
plant manager or his alternate. The duties and responsibilities of the
various plant supervisors concerning plant emergencies will be outlined in the
CRBRP=-REP.

An on-site Technical Support Center (TSC) will be provided in accordance with
10 CFR 50 Appendix E-1982 and NUREG-0696-1981, "Functional Criteria for
Emergency Response Facilities"., The TSC will perform the following functicns:

o) Monitor plant operations and provide technical advice and overall
plant management from a non-control room location

(¢ Supply sufficient plant information for analysis of plant status and
extent of any plant damage

o Record sufficient information to allow for a thorough review of plant
incidents and to aid in plant recovery

(o] Provide communications with off-site personnel and provide for other
peripheral functions not directly related to reactor operations

o Relieve control room congestion

In order to provide these functions, the TSC will be located in close
proximity to the control room. Access to the TSC during an emergency will be
limited to those persons identified in the REP. The TSC will provide adequate
working space for the identified support personnel and required support
equipment. The TSC will be capable of being staffed and functional within
approximately 30 minutes of an emergency. Radiological protection from
airborne radioactivity and plant sources will be provided.

An on-site Operational Support Center (0SC) will provide a2 location where
support personnel can assemble and where support can be coordinated and will
provide communication with the control room and the TSC. The location of the
0SC will be an existing area of the plant. The OSC will have access to
equipment necessary to support the plant emergency response.

The on-site emergency organization will be supported by the staffs of four
emergency centers: the Central Emergency Control Center (CECC) Staff and the
Division of Nuclear Power Emergency Center (DNPEC) Staff in Chattanooga,
Tennessee; the Muscle Shoals Emergency Control Center (MSECC) Staff in Muscle
Shoals, Alabama; and the Knoxville Emergency Control Center (KECC) Staff in
Knoxville, Tennessee. The CECC will function and provide all services as a
'near-site' Emergency Operations Facility. In addition, the offsite emergency
organization will be supported by other TVA organizations as may be required.
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The director of each center is responsible for directing his staff in carrying
out their respective responsibilities. He is delegated the authority during
energencies to locate, direct, and dispatch the personnel and equipment
necessary to carry out his staff's responsibilities.

The purpose of the CECC and associated CECC staff is to provide the facilities
and manpower for evaluating, coordinating, and directing the overall
activities involved in coping with a radiological emergency.

During an emergency, the CECC Director and his staff will review the response
to the emergency by TVA and the appropriate State agencies to ensure that an
effective and cooperative effort is being made. The CECC Director, after
consultation with the Office of Health and Safety CECC representative, is
responsible for providing TVA's recommended protective actions to the
appropriate State officials.

The CECC staff will coordinate with all other TVA emergency centers to ensure
an effective TVA effort in response to an accident situation. .he CECC staff
will also provide an accurate description of the emergency situation for TVA
management and public information. In addition, the CECC will coordinate with
offsite Federal agencies, such as the Nuclear Regulatory Commission (NRC) and
Department of Energy (DOE), to ensure availability of additional outside
resources to TVA.

The DNPEC staff provides support services during a radiological emergency to
the affected plant. Support services may be provided by utilizing any
necessary manpower and equipment under the direct control of the Division »*¢
Nuclear Power. If the division is unable to provide adequate services or
support, requests will be made for additional support to other TVA divisions,
local agencies, or government installations as may be required.

The Muscle Shoals Emergency Control Center (MSECC) supports the CECC by
performing environmental radiological monitoring and dose assessments and by
recommending protective actions for the public to the CECC. In performing
these functions, the MSECC assists the Tennessee Department of Public Health
in evaluating the population exposures resulting from radiological
emergencies. The MSECC staff directs offsite environmental monitoring for the
Tennessee Department of Public Health and continues monitoring activities
until a State Field Coordination Center is established to coordinate the
offsite environmental monitoring effort. The MSECC will continue to evaluate
the need for monitoring assistance to the Tennessee Department of Public
Health. The State may request assistance from the appropriate DOE Operations
Office in accordance with Interagency Radiological Assistance Plan (IKAP) for
additional support. The MSECC will monitor the radiation protection problems
in the plant during emergencies to provide guidance, manpower, and equipment
to the Plant Health Physicist as required to control and mitigate these
problems.

The Knoxville Emergency Control Center (KECC) serves as the focal point for
all essential support activities involving TVA Knoxville offices. The TVA
Office of Engineering Design and Construction (OEDC), Division of Engineering
Design (EN DES), has been delegated overall responsibility for the KECC and
for providing technical support during and following a radiological emergency.
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This section addresses the EN DES responsibilities for technical support
during emergency conditions.

The KECC also serves as the communication center for other essential TVA
offices such as the TVA Board of Directors, the General Manager, the Nuclear
Safety Review Starf, and the Information Office.

The radiological emergency communications network will consist of a
combination of commercial telephone circuits, radio, and microwave eircuits.
South Central Bell Telephone Company lines will be used as the primary means
of communications duriag radiological emergency situatiors between plant,
CECC, DNPEC, MSECC, KELC, and appropriate Federal and State agencies. This
system will be augmented by the TVA Private Automatic Exchange (PAX).

The primary means of notification of plant and offsite personnel is the
commercial telephone circuits. Additionally, pocket pagers are provided to
certain key individuals in the emergency organization.

Figure 13.3-1 illustrates the relationship between the TVA emergency centers
and depicts the incerface among TVA, Federal, State, and local agencies.

13.3.3 Coordination With Qffsite Croups

TVA will have agreements with other Federal agencies to assist in the
evaluation and control of any radiologicai e=mergency. These agreements will
include such agencies as Lhe Department of Energy (DOE), Oak Ridge Operations
Office, and the National Aeronautics and Space Administration (NASA), Marshall
Space Flight Center. The CECC staff may request assistance from these outside
agencies as required. The Site Emergency Director will be responsible for
notification of NRC's regional office of Inspection and Enforcement.

Agreements will be made with the State of Tennessee, Tennessee Emergency
Management Agency, to provide planning for emergencies at TVA nuclear
facilitien. This planning includes evacuation arrangements, traffic control,
and support from other stite agenclies as required. The Clinch River Breeder
Reactor Plant Radiological Emergency Plan will utilize the liaisons already
established in developing the Browns Ferryv, Sequoyah, Watts Bar, and
Bellefonte Radiological Plans with the States of Alabama and Tennessee. The
Tennessee Emergency Management Agency will notify the State of North Carolina
and surrounding states and coordinate assistance from the various state
agencies.

TVA will maintain liaison with the Tennessee Emergency Management Agency,
particularly with respect to the availability of emergency services. The
Tennessee Emergency Management Agency will inform these agencies of actions to
be taken under their respective statutory authority and assist them in
developing emergency procedures. TVA will provide any necessary training for
local fire and police departments, ambulance services, and hospitals in
radiclogical hygiene practices and recognition of raidological hazards. The
attached Table 13.3-1 lists the organizations that will be participating in
the Clinch River Breeder Reactor Plant Radiological Emergency Plan.
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Arrangements will be made for an ambulance service to provide emergency
service as required to the plant. Agreements will also be culminated between
TVA and a nearby hospital to provide emergency treatment to irradizted or
contaminated patients as required. TVA will assist in training ambulance
a*tendants and hospital personnel in this type of treatment and wilil er=ure
that adequate equipment is made available as necessary. An agreement will
also be made with the Radiation Emergency Assistance Center and Training Site
(REAC/TS) Facility operated by the Oak Ridge Associated Universities (ORAU)
for emergency treatment of severely contaminated or irradiated personnel.

12.3.4 Emergency Actlon Levels
TVA will utilize the following emergency classification:
1. Notification of Unusual Event
2. Alert
3. Site Emergency
4, General Emergency

This system of classifica‘ion will be consistent with the system used by State
and local emergency organizations.

A Notificaticn of Unusual Event will provide early and prompt notification of
minor events which could develop into or be indicative of more serious
conditions which are not yet fully realized. The purposes of Notification of
Unusual Event are to (1) assure that the first steps in activating emergency
organizations have been carried out, and (2) provide current information on
unvsual events,

An Alert class will be indicated when events are in progress or have occurred
which involve an actual or potential substantial degradation of the level of

safety of tne plant., The purposes of the Alert class are to (1) assure that

emergency personnel are readily available to respond if the situation becomes
more serious or to perform coifirmatory radiation monitoring if required, and
(2) provide offsite authorities current status information.

A Site Emergency will be declared when events are in progress or have occurred
which involve actual or likely major failures of plant functions needed for
protection of the public. The purposcs of the Site Emergency class are to (1)
assure that response centers are staffed, (2) assure that monitoring Leams are
dispatched, (3) assure that personnel required for evacuation of nearsite
areas are .t duty stations if the situation Lecomes more serious, and (4)
provide cuv rent information for and consultation with offsite authorities and
the public.

A General Emergency will be declared when events are in progres. or have
occurred which involve actual or imminent substantial core failure with
potential for loss of containment integrity. The purposes of the General
Emergency class are to (1) initiate predetermined protective actions for the
public, (2?) provide continuous assessment of information from the site and
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offsite, and (3) initiate additional measures as indicated by releases or
potential releases of radiocactivity.

Recognition of the emergency class which may result from many initiating
conditions will be primarily a judgement matter for plant operating personnel.
The initiating conditions used for recognizing and declaring the emergency
class will be based on specific measured values or observable conditions
defined as Emergency Action Levels (EAL). These can be combinations of
specific instrument readings (including their rates of change), annunciator
warnings, time periods certain conditions exist, etc. The specific instrument
readings and parameters required for determination of these E'L's will be
detailed in plant operating instructions. These EAL's will be used as
thresholds for determining the emergency classifications.

13.3.5 Protective Measures
13.3.5.1 Plant

In the event of an unplanned release of radioactivity or sudden increase in
radiation levels, it will be the responsibility of the Site Emergency Director
to make the decision concerning the necessity for building and/or area
evacuation. In arriving at this decision, the primary considerations will be
personnel safety. The emergency siren will be used to initiate the assembly
of personnel. The public address system will be used to evacuate specific
areas. Upon hearing the emergency signal, all persons in the plant will go to
their preassigned areas to wait completion of radiclogical surveys and further
instructions. If only a specific area is to be evacuated, personnel in that
area will evacuate to a safe area. Employees will be released from their
assembly points when the Site Emergency Director determines it is suitable.
Should evacuation of unnecessary site personnel be considered, routes,
specific radiological conditions, traffic density, anc weather conditions will
be evaluated prior to directing their evaluation. Any necessary personnel
decontamination identified during area evacuation and accountability will be
accomplished prior to evacuation from the site.

13’305-2 m

Through the assessment actions of the MSECC, the actual or potential offsite
environmental conditions will be known. The State and local agencies will be
responsible for izplementing actions to protect the health and safety of the
public. TVA recommends protective actions to these agencies but the State and
local governments are responsible for deciding if any actions are needed and
what they should be. TVA will assist State and local governments as necessary
to implement protective actions for the public. TVA will also provide a
prompt notification system for State and local governments to alert the public
within a 10-mile area around the plant that protective actions may be
required.

13.3.6 Review and Updating

The CRBRP-REP will be reviewed annually by the Division of Nuclear Power and
the Division of Occupational Health and Safety for accuracy, completeness,
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operational readiness, and compliance witi existing regulations. All holders
of these plans will acknowledge in writing, receipt of alli changes.

13.3.7 Medical Support

The CRERP-REP will include a description of medical facilities at the plant
and arrangements made with other facilities to provide additional support.
One ambulance will be maintained at the site. Medical consultation will be
available from TVA doctors in Chattanooga and other areas. Members of the
plant emergency teams will be trained in first aid.

Arrangements will be made with a local hospital and with attending physicians
for the emergency treatment of contaminated, injured, and exposed individuals.
The Oak Ridge Associated Universities REAC/TS has agreed to provide treatment
to severely contaminated or exposed individuals.

Arrangements will be made with a local private ambulance service to provide
emergency service as required to the plant and affected areas in the event
that more than one ambulance is required.

Figure 13.3-2 depicts the proposed locations of the Technical Support Center,
the Operations Support Center, and the layout of the medical facilities and
the personnel decontamination facilities.

13.3.8 Exercises and Drills

An exercise will be conducted at Clinch River Breeder Reactor Plant prior to
the issuance of the full power operating license to test the CRBRP-REP, State,
and local plans. Exercises will be conducted yearly thereafter. Drills will
be conducted in the folliowing areas:

1. Medical Emergencies

2. Radiological Monitoring

3. Radiochemistry

4, Transportation

5. Radiological Dose Assessment

6. Fire
13.3.9 Iraining
TVA will provide General-REP training to all plant personnel and specific
training to emergency response personnel. This training provides emergency
staff personnel with general knowledge of the emergency plan. Training on
specific duties and emergency responsibilities will be provided personnel as
necessary. This training will be such that each of these individuals will

have a working knowledge of the emergency plan and ais responsibilities and
actions upon declaration of an emergency.
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Training and periodic retaining will be provided to those offsite agencies who
may be involved during an emergency, and will include procedures for
notification, basic radiation protection, their expected roles, and site
access procedures, as applicable. The Division of Occupational Health and
Safety will provide for training to fire, police, ambulance, and hospital
personnel from agencies with which TVA has agreement letters.

13.3.10 Recovery and Reentry

The CRBRP-REP will provide for the development and implementation of detailed
recovery and reentry plans based on evaluation of conditions existing at the
time. Recovery and reentry will be a deliberate, thoroughly planned
evaluation and all procedures developed will be reviewed by the Plant
Operations Review Committee prior to implementation.

13.3.117 lImplementation

Operating instructions promulgated in the plant operating manual will be used
to control plant operations during normal operating conditions. Abnormal
operating instructions and emergency operating instructions which are
contained in the Plant Operating Manual will be used to specify the
manipulation of controls of the plant during conditions requiring protective
measures to be taken to place the plant in a safe condition. The abnormal and
emergency instructions will contain assignments of responsibility for the
performance of specific tasks not otherwise established by plant practices and
instructions.

Plant instrumentation indications requiring implementation of emergency and
abnormal operating instructions will be specified in these irstructions.
Emergency action levels, also based on plant instrumentation indication,
requiring implementation of the CRBRP-REP for protection of personnel and the
environment are specified in the emergency plan.

Specific actions required of offsite TVA support groups will be delineated in
the CRBRP-REP.

Instructions for medical treatment and handling of contaminated and exposed
individuals will be contained in the CRBRP-REP.

Equipment requirements, including communications equipment, for implementation
of the emergency plan will be contained in CRBRP-REP. Storage and calibration
requirements will be specified. Alarm signals will be described in the plant
procedures.

Instructions for restoring the emergency situation to normal, from the
standpoint of the hazard to personnel, plant safety, and the environment, will
be contained in the CRBRP-REP and the emergency and abnormal operating
instructions. Instructions for repair of plant equipment or structures will
be prepared after evaluation of the damage or malfunction involved.

13.3-9 Amend. 70
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Tennessee
Tennessee
Tennessee
Tennessee
Lennessee
Tennessee
Tennessee
Tennessee

Tennessee

TABLE 13.3-1

PARTICIPANTS IN CRBRP RAIDOLOGICAL EMERGENCY PLAN

Emergency Management Agency
Department of Public Health
Depzrtment of Agriculture
Department of Public Welfare
Department of Safety
Department of Conservation
National Guard

Game and Fish Commission

Department of Transportation

City and County Officials of Roane, Anderson, lcudon, Morgan, and Knox

Counties

Sheriff's Department of Roane, Anderson, Loudon, Morgan, anrd Knox Counties

Civil Defense Coordinators of Roane, Anderson, Loudon, Morgan, and Knox
Counties

Local Police Departments

Local Ambulance Service

Local Fire Department

Radiological Emerge.icy Assistance Center Training site (REAC/TS)

Oak Ridge

Hospital of the United Methodist Church (ORHUMC)

Department of Energy (DOE)

National Aeronautics ard Space Administration

Nuciear Regulatory Commission

Environmental Protection Agency
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APPENDIX 13.3A

A. Introduction

A radiological analysis of the facility design features, site layout, and site
location with respect to considerations of surroundings in compliance to 10
CFR 50, Appendix E-1982 has been conducted. The findings of this analysis are
listed in this section.

B. DReacription of Analvsis for Clinch River Project Emergency Planning Curves

Plots showing projected ground level doses, for both whole body and thyroid,
resulting from the most serious design basis accident analysis is depicted in
Figures 13.3A-1 through 13.3A-4. These provide, respectively, the elapsed
exposure times to reach specific bone, lung, thyroid, and whole body doses as
a function of downwind distance based on exposures resulting from the Site
Suitability Source Term (SSST). The use of SSST is conservative since it
envelopes the most serious design basis accident analyzed in the PSAR.

=ource Term

1008 Noble Gases

25% Halogens (50% release to containments, 1/2 of which [25% total] is
airborne and avallable for release)

1% Solid Fission Products
1% Plutonium

Released instantly to and uniformly distributed in Reactor Contain-
ment Building (RCB).

Meteorology

Atmospheric dispersion parameters (x/Q's) are the ninety-fifth percentile
values (see Section 2.3). Consistent with Regulatory Standard Review Plan,
Section 2.3.4, the 0-2 hour exposure intervals were evaluated based on the
single-hour 95% x/Q value.

Plume front transit times to downwind positions are based on a wind speed
of 1 mile/hour.

Containment Modeling

The following parameters are used to evaluate Source Term releases from
containment:

RCB Leakage to Annulus 0.1% Volume/Day
(Direct to Annulus Filter Intake)




Annulus Flow Rates

Filtered Exhaust 3000 CFM
Filtered Recirculaticn 3500 CFM per 1000 CFM
Exhausted
Time Delay from Source Term Release No Delay

to Initiation of Annulus Filtration

Time Delay from Source Term Release <10 Seconds
to Initiation of Annulus Recirculation

Total Bypass Leakage 0.001% Volume/Day
(1% of RCB Leakage)

Bypass Leakage Direct to Envir.nment 0.0006% Volume/Day
(60% of Total Bypass)

Bypass Leakage to the Reactor Service 0.0004% Volume/Day
Builaing (RSB)
(4% oi Total Bypass)

Sources of Bypass Leakage 96 .4% Personnel and Equipment

to the RSB Airlock
3.6% All other Sources

Gamma Shielding 1.5" Steel (RCB) Plus
4* Concrete

Filter Efficiencies
Iodine 95%
Particulate 99%
Noble Gas =0=-

Aadiological Parameters

Inhalation dose factors are per Regulatory Guide 1.109-R1-1977 for a
standard adult.

Time dopendent breathing rates are per Regulatory Guide 1.4-R2-1974.

External gamma whole body exposure is based on a semi-infinite cloud per
Regulatory Guide 1.4-R2-1974 for the released material and includes direct
exposure from the material within the Reactor Containment Building.

Radioactive decay of nuclides during downwind transit of the plume is
conservatively neglected¢. While conservative, this assumption has minimal
impact on the results, since off-site exposures are controlled by
relatively long-lived nuclides.
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C.  Estimated Reaction and Response Times

1.

The time required for the initial accident assessment of the most
sericus design basis accident may require 15 minutes. This time
is an estimate based on the operation of the reactor
instrumentation used to follow the course of accidents. Based on
TVA's experience, the time required to perform an initial dose
prejection and notify offsite authorities can be accomplished in
15 minutes.

For the most serious design basis accident, the projected two-hour doses at
the exclusion area boundary do not reach the protective action guide level
for evacuation.

2.

The time required to warn all resident and transient persons in
any evacuation sector will conform to the requirements of 10 CFR
50, Appendix E-1982.

The estimated elapsed time, after the initial warning, to evacuate
the 2-mile emergency planning zone (EPZ) is 4 hours. The
estimated evacuation time for the S5-mile EPZ is 5 hours, 20
minutes. The estimated evacuation time of the 10-mile EPZ is 7
hours 15 minutes. Each estimate contains a 1-hour 50-minute
preparation time factor.

These evacuation time estimates were prepared by the Traffic
Management Division of the Tennessee Department of Transportation.

a. Figures 13.3A-5 and 13.3A-6 are maps showing all roads within
10 miles of the Clinch River Project. Also indicated are the
2-9 5". ‘nd 10-.11. BPZ.

b. Table 13.3A-1 shows the transient and resident populations in
the 16 directional sectors within 10 miles of the Clinch River
Project. This table uses 1980 census data.

¢. Table 13.3A-2 shows the estimated transient and resident
populations in the 16 directional sectors within 10 miles of
the Clinch River Project. This table uses the projected
population figures for year 2020. The projected population
figures come from a report prepared by the Firm of Dames and
Moore dated June 16, 1981.

d. Private automobiles will be the primary means for evacuating
the population. Buses may be used to evacuate the Edgewood
School. The problem will be specifically addressed in the
CRBRP-REP.

Table 13.3-1 gives the agencies involved in the CRBRP emergency
plan.

13.3A-3 Amend. 70
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NE
ENE
E
ESE
SE
SSE
S
SSW
SW
WSW
W
WNW
NW
NNW

Sum for Radial
Interval

Accumulative Total
up to Radius
Indicated

10 MILES OF THE DEMONSTRATION PLANT
FOR CENSUS YEAR 1980

TABLE 13.3A-1
MAXIMUM RESIDENT AND TRANSIENT
POPULATION DISTRIBUTION WLTHIN

10
20

20

10
20

20

10
30
10

150

150

10
30
30
59
300
89
69

70
130
94
4y

514

1,519

1,669

Radial Interval (miles)
2=3 =4 4=5 5-10
14 184 0 2,000

0 0 22 4,400

0 - 80 75191

0 - 0 4,728

50 398 3,568 5,172

50 187 159 2,300

50 460 110 7,200

79 90 320 2,000

50 120 160 1,120

50 80 90 936
119 110 140 1,292
80 193 340 5,000
14 110 991 6,764
170 10 60 4,676

0 10 40 3,972

316 850 120 1,100
1,142 2,818 6,200 59,851
2,811 5,629 11,827 71,680
13.3A-4 Amend. 70
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Sector

ENE
ESE

SSE

WSW
W
WNW
NW
NNW

Sum for Radial
Interval

Accumulative Total
up to Radius
Indicated

10 MILES OF THE DEMONSTRATION PLANT
FOR CENSUS YEAR 2020

TABLE 13.3A-2
MAXIMUM RESIDENT AND TRANSIENT
POPULATION DISTRIBUTION WITHIN

20
50

20

10
30

20

10
30

10

200

200

20
80
30
69
492
109
79
100

150
114

4y

74

2,14

2,31

Radial Interval (miles)
223 3= =5 5=10
14 184 0 2,000

0 0 22 8,300

0 8 132 8,591

0 8 0 6,352

140 678 5,236 4,896
70 217 189 1,500

70 758 70 11,500

89 110 210 1,300

60 150 200 936

70 100 110 1,108
139 130 170 1,700
100 223 410 8,852
134 130 1,399 10,524
210 10 50 3,860

0 10 40 5,032

u2y 850 100 900
1,520 3,566 8,338 77,451
3,861 7,427 15,765 93,216
13.3A-5 Amend. 70
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13.4  REVIEW AND AUDIT
13.4.1 Beview and Audit - Construction
The review and audit function during plant design and construction will be

accomplished as an integral part of the quality assurance program described
in Chapter 17.

13.4.2 Review and Audit - Test and Operation

This will be included in the FSAR.

13.4-1 Amend. 70
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13.5 ELANT PROCEDURES
13:5.1 Administrative Procedures

The plant administrative procecures will be provided at the FSAR stage. At
that time both general and initial test program administrative procedures
will be addressed.

13.5.2 Operating and Maintenance Procedures

Plant operating and maintenance procedures/instructions will be prepared
for integrated plant operations, system operation, and plant maintenance
activities following the generic categories listed in Table 3.5-1. They
will be prepared by the plant operating personnel in accordance with NRC
Regulatory Guide 1.33-R-2-1978. These procedures/instructions will be
followed by the licensed operators in the operating the plant.

The preliminary schedule for the preparation of the operating and
maintenance procedures/instructions is given in Table 13.5-1.

13.5=-1 Amend. 70
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Table 13.5-1

Preliminary Schedule for O&M Procedures/Instructions

Iitle

General Operating Instructions

Normal Operating Instructions

Emergency Operating Instructions

Abnormal Operating Instructions

Maintenance Operating Instructions

Other Manuals/Procedures/Plans
Fire Brigade Handbook
Health Physics Manual
Administrative Release Manual
Division Procedure Manual
Operational Quality Assurance Manual
TVA Hazards Control Manual
Nuclear Materials Management Guide
Radiological Emergency Plan

13.5-2

schedule for Preparatlion

To be completed and approved at
least six months prior to fuel
loading and additional instruc-
tions developed as plant opera=-
tion proceeds.

To be completed and approved at
least six months prior to fuel
loading and additicnal instruc-
tions developed as plant opera-
tion proceeds.

To be completed and approved at
least six months prior to fuel
loading 2nd additional instruc-
tions developed as plant opera-
tion proceeds.

To be completed and approved at
least six months prior to fuel
loading and additional instruc-
tions developed as plant opera-
tion proceeds.

To be completed and approved at
least six months prior to fuel
loading and additional instruc-
tions developed as plant opera-
tion proceeds.

To be complete and available at
least six months prior to fuel
loading.

Amend. 70
August 1982



FIGURE 13.5-1

DELETED
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13.6  PLANT RECORDS
13.6.1  Plant History

The CRBRP operating record program, under TVA's responsibility as the plant
operator, will observe all acts of Congress, Executive orders, and regula-
tions of Federal agencies having jurisdiction in records administration and
comply with 10 CFR 50, Appendix B, Section XVII-1982. TVA complies with
Federal Power Commission regulations concerning the preservation and
disposal of records of public utilities and licensees, insofar as these
regulations apply to TVA records relating to the generation, transmission,
and sale of electric energy.

The Plant Administrative Officer will have responsibility for the general
supervision and coordination of the plant master file.

13.6.2 Operating Records

This will be included in the FSAR.

13.6.3 Event Records

This will be included in the FSAR.

13.6=1 Amend. 70
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13.7  HRARIOLOGICAL SECURITY

The requirements of applicable provisions of: 10 CFR Part 11-1982; Part
25-1982; Part 50 [these applicable Paragraphs, 34(c), 34(d),
34(e)=1981-82); Part 70 [Paragraph 20a-1980)]; Part 73 [these applicable
Sections, 20, 21, 25, 26, 45, 46, 55, 71, 72, 80,-1980-82 Appendices B-1981
and C-1978]; and Part 95-1980-82 will be followed at CRBRP. This section
discusses in general how the CRBRP will meet the requiremerts and ezch of
the Parts and/or Paragraphs listed above will be discussed at the
appropriate paragraph. The CRBRP Physical Security Plan, Safeguards
Contingency Plan, and Security Personnel Training and Qualification Plan
will be submitted as separate safeguards information documents. Specific
details will be provided by these plans.

13.7.1 Organization and Personnel

The Office of Power of the Tennessee Valley Authority (TVA) will have the
security responsibilities for the CRBRP for the period from receipt of fuel
to the end of operation. The organization chart shown in Figure 13.7-1
delineates this responsibility which is explained in Sections 13.7.1.1 and
13.7:1:2,

13.7.1.1 Qffice of Power

The Office of Power is responsible for protection of power properties. It
develops detailed plans and applies specific security measures.

The Division of Nuclear Power is responsible for security of operating
nuclear plants. The Nucler Power Security Section prepares required
physical security plans and Safeguards Contingency Plans for approval by
the Manager of Power. The Director, Division of Nuclear Power, approves
the Guard Training and Qualification Plan.

13.7.1.2 Qffice of Management Jervices

The security force at the CRBKP will be provided by the Public Safety
Service (PSS) Branch in the Office of Management Services of the Tennessee
Valley Authority. The Public Safety security unit at CRBRP will be under
the administrative supervision of the supervisor of the Nuclear Operations
Section, located in the Public Safety Service Branch office, but he will be
under the functional supervision of the plant manager.

13.7.1.3 Emplovee Selection

As discussed in Section 13.1, TVA will operate the plant, and accordingly,
will provide all operating and security personnel who will be regular TVA
employees.

TVA appoints, promotes, transfers, and retains employees on the basis of
merit and efficiency, as prescribed in the TVA Act and in accordance with
other applicable Federal laws and regulations. It is the policy of TVA to
promote present employees, whenever possible, who have demonstrated

1307-1 Mdo 70
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competence. reliability, and stability to vacant positions in preference to
hiring persons from outside the organization. This is often accomplished
by upgrading employees through internal training programs.

Specific instructions pertaining to personnel matters are contained in
Section III of the TVA Administrative Release Manual. These instructions
are observed by all plant supervisors, especially as they apply to
appointment, transfer, promotion, and retention of employees.

Selection for a position is supportable by records of education, training,
and experience, and by records of judgements which have been made regarding
work performance, ability, and condition of health.

In selecti g for placement or retention in positions, covered by agreements
negotiated between TVA and the employee organizations, the provisions of
such agreements are observed.

Because of TVA's conformance to the Veteran's Preference Act, when
employing outside candidates for vacant positions, a large number of
persons beginning employment have successfully completed tours of duty with
the military forces of the USA. The availability for review of the
military record of these candidates provides good control in the selection
of high-quality candidates.

Each new TVA employee is given a physical examination and a national agency
check, and written inquiries are routinely made to references such as
former employers, schools, and police. Before any employee is allowed
unescorted access to a nuclear plant protected area, there must be
satisfactory results from his security check and emotional stability check.

Public Safety (PS) officer selection procedures include a preemployment
interview by the PSS area chief and one or more PSS unit supervisors in
addition to the steps previously mentioned. Upon acceptance, the
candidate's first six months of employment are probationary. Appointment
as a PS officer is dependent upcn satisfactory service during this period
and satisfactory completion of training and qualification as provided for
in the CRBRP Training and Qualification Plan to be submitted with the CRBRP
Physical Security Plan.

In the course of hiring personnel, the spirit and intent of 10 CFR Parts
11-1982 and 25-1982 will be adhered to in considering eligibility for
Special Nuclear Material access and access to Natioral Security
information.

13.7.1.4 Employee Evaluation

Because of the general policy of promoting present employees rather than
appointing candidates from outside TVA, most employees at the CRBRP will be
known from their previous employment record with TVA. Although TVA
employees are not given routine psychiatric examinations, they will be
given when an employee's on-the-job performance indicates that this is
desirable.

1307"2 A..nd- 70
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Observation of empluyee service is made as a regular part of day-to-day
continuous supervisory function. When performing this function,
supervisors will be alert for any unusual behavioral patterns such as may
result from mental stress, alcohol, or other drug abuse.

In addition to this kind of review, the performance of employees in
management and salary policy positions are reviewed formally and the
results reported in order (1) to further aid in maintaining a high level of
employee performance and the maximum utilization of employee abilities; (2)
to provide recorded evidence of employee performance for use in making
judgements concerning transfer, demotion, promotion, and terminations; (3)
to assure that employees are adequately and systematically informed of the
effectiveness of their service; and (4) to further facilitate the
maintenance of a high standard of supervision in TVA. All employees'
services are reviewed formally at the time of status changes and at such
other times as may be required to achieve the above purposes. A service
review shall precede each recommendation for operator licensing or renewal
of an operator license.

13.7.1.5 Industrial Security Training

All employees at CRBRP will receive training in security procedures with
emphasis on being alert to the presence of unauthorized persons and
evidence of forced entry. This training will normally be conducted by a
member of the Plant Security Force under the direction of the Plant
Manager. The security force training and qualification will be in
accordance with CFR 10 Part 73, Appendix B-1981.

13.7.2 Elant Design

The physical plant design has been developed so as to accommodate the
necessary security provisions. TVA, along with DOE and PMC and its
architect-engineer, Burns and Roe, will provide a continuing review of the
plant design, as well as the detailed security provisions. Burns and Roe,
as the architect-engineer for the Project, has been delegated the
responsibility for detailing the security provisions. The design criteria
used at the CPFBRP will assure that the physical security facilities and the
plant layout wiil be developed so as to thwart any attempted sabotage. All
plans, drawings, design information, etc., related to the security system
will be treated in accordance with 10 CFR Section 73.21-1981 or 10 CFR Part
95-1980-82 as appropriate. The physical security design will:

(1) Control entry to the plant site and portions of the plant;
(2) Deter or discourage penetration by unauthorized persons;
(3) Detect such penetrations in the event they occur; and

(4) Apprehend in a timely manner unauthorized persons or authorized
persons acting in a manner constjtuting a threat of sabotage.

13.7-3 Amend. 70
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In the design and operation of the plant, care will be taken to minimize
the potential for radiological sabotage by the use of access control '
measures to prevent unauthorized persons from entering the protected area.

Should such persons succeed in entering the protected area, special access

control measures will prevent them from entering vital equipment areas and

the Special Nuclear Material (SNM) material access area.

All of the design features will be in accordance with the requirements and
the performance objectives of 10 CFR Sections 73.20-1981 and 73.55-1980.
In those cases where SNM is present, the additional requirements of 10 CFR
Sections 73.45-1982 and 73.46-1980 will be met. The design features will
meet the performance objective with a high degree of assurance based on
detailed analysis.

13.7.2.1 Design Features

The design features of this plant will meet the performance objectives and
requirements of 10 CFR 73.20-1981 in that it will provide with a high
degree of assurance that activities involving special nuclear material will
not be inimical to the common defense and security, and will not constitute
an unreasonable risk to tue public nealth and safety. T.e pnysical
protection system will ve designed to protect against the design basis
threats of theft or diversion of strategic special nuclear material and
radiological sabotage as stated in paragraph 10 CFR 73.1(.)-1982. Design
features will be:

a. A security varrier with intrusion detection system arounu tue perineter .
of the plant. Gates will be kept close. an. .0C.€. €.C€, L .Will ciues
of authorized use.

b. Employee and visitor parking located outside the security barrier.

¢c. An isolation zone extending from insice the security barrier to outsice
the barrier in which all activities will be controlled. This zone will
be void of obtrusive structures and plant growth. In addition, a
cleared zone will be maintained outside the isolation zone to
facilitate observation of persons approaching the isolation zone.

d. A patrol road extending completely around the plant insice the security
barrier.

e. Outdoor closed circuit television (CCTV) systems to permit observation
of the plant perimeter, isolation zone, cleared zone, and protected
area.

f. An outdoor lighting system to provide illumination to the protected
area and isolation zon> at a level compatible for both visual and CCTV
observation.

€. A minimum number of exterior plant doors leading to vital areas, all of
which will be hardened against penetration and kept locked.

13.7-4 Amend. 70
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h. A cardkey electronic access control system to control personnel access
to vital areas in conformance with each employee's level of
authorization.

i. An intrusion detection system to indicate status of hatches, emergency
exits and seldom used equipment or personnel access doors providing
access to vital areas.

j. An access control facility to control personnel access to the protected
area and containing equipment to search personnel for weapons and
explosives.

k. A communication system which will allow continuous communications
between PSS officers and the central alarm station. Also, redundant
communications links will be maintained between the plant and the local
law enforcement agency.

1. An electric power system to provide emergency power to the security and
lighting loads.

m. A force of trained, uniformed, and armed PS officers used on a three-
shift basis to police the property, provide access c¢control, respond to
alarms, evaluate the situations, and neutralize the threats. Guards
will be trained to meet the requirements of 10 CFR Part 73 Appendix
B-1981.

n. Firefighting and other emergency equipment located throughout the plant
area to minimize the consequences of fires or explosions.

0. Engineered safeguards and protective systens that will be provided to
minimize the consequences of fires or explosions or to minimize the
effects of postulated major equipment failure:s, natural disasters, and
operator errors which would also serve to minimize the effects of
radiological sabotage.

13.7.2.2 Poysical Arrangements

The CRBRP site is in a remote location. It is unlikely that major civil
disorders would occur at or near the plant area. The plant will be located
on a peninsula formed by a meander of the Clinch River between river miles
14.5 and 18.6 near the center of a 136l4-acre tract owned by and in ihe
custody of the United States Government (see Section 2.1).

13.7.2.3 Quner-Controlled Area

Ultimately, a permanent access road to the plant will lead into the plant.
During construction, a temporary construction road will lead into the
construction area. The perimeter of the reservation will be marked prior
to the completion of construction with =igns to provide reasonable
assurance that persons entering the area are aware they are on private
property. Employee parking areas will be located outside the security
barrier so that only plant vehicles and trucks making deliveries will need

Amend. 70
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to be admitted. While construction is in progress, the temporary
construction road will be the only route of access to the Project. A
continuous access control guard post will be maintained on this road for
the duration of construction activities. Section 2.1 shows the reservation
boundary of the owner-controlled area.

13.7.2.4 Protected Area

When all construction work is completed, there will be an 8-foot high
perimeter security barrier enclosing the protected area. An isolation zone
will be maintained both outside and inside the security barrier which meets
or exceeds the NRC requirement as specified in 10 CFR 73.55-1980. A patrol
road will be located inside this barrier. A sectionalized instrusion
detection system designed to be self-checked and tamper-indicating will be
located along the barrier with sensors located on or between it and the
patrol road. Closed-circuit television (CCTV) systems using lowlight level
cameras including some with zoom lens and remote pan and tilt controls will
be used to provide a means of promptly viewing the sector or general area
involved. Safeguards Information Figure 13.7-2 indicates compliance with
10 CFR Sections 73.20, 45, 46 and 55,-1980-82, and are treated as
safeguards information in accordance with 10 CFR Section 73.21-1981.

13.7.2.5 Yital Equipment and Vital Areas

All vital equipment and material access areas will be located within a
vital area or building which, in turn, will be located within a protected
area. Doors and gates to vital areas and to other selected sensitive areas
will be kept closed and locked at all times. Safeguards Information
Figures 13.7-6 through 13.7-11 indicate compliance with ANSI N18.17-1973,
Section 3.4, and other applicable guides and regulations.

As construction nears completion and the equipment is made operational, the
doors and gates to vital areas will be identified by signs which state that
entry through them will be with the permission of the shift engineer on a
need basis. Upon completion of construction, these doors and gates will be
controiled by a cardkey access control system.

The cardkey system will be self-checking and tamper-indicating and an
emergency power source provided. The regular power supply and emerjency
supply will be supervised and the operation of each cardkey controlled door
tested no less frequently than once each seven uays.

All issues of cardkeys will be authorized by the Plant Manager according to
individual needs of employees requiring access to areas contirolled by the
cardkey system. Each card in the system will be programmed individually
and can be programmed out at any time if lost. The cards will be issued
and returned daily to insure that they do not leave the site.

13.7=6 Amend. T0
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12.7.2.5 Alarm Station

All intrusion detection devices will annunciate in a continuously manned
central alarm station, and in a secondary alarm station, botih of which will
meet tne requirements of CFR 10 Subparagraph 73.46(e)(5)-1980.

Each sector of the outdoor intrusion detection system and the operation of
each cardkey controlled door will be tested no less frequently than once
each seven days. Onsite and offsite communication facilities will be
tested at the beginning of each security force workshift.

13.7.2.7 Security Barrier

The protected area barrier will consist of an 8-foot high No. 9§ gauge
chain-link fence (7-feet of fabric and 3 strands of barbed wire on angle
brackets). The zlignment of the security barrier will have a minimum
number of angles and curves to facilitate effective observation and maximum
length sectors of the intrusion detection system.

13.7.3 Security Plan and Contipgency Plan

The Plant Physical Security Plan will describe security measures used to
minimize the potential for industrial sabotage, theft and/or diversion
including access control, surveillance of vital equipment, and plans for
responding to security threats and will be written in azccordance with 10
CFR Paragraph 50.34(c)-1981. The Contingency Plan, which will be written
to be mutually supporting with the security plan, will be written in
accordance with 10 CFR 50.34(d)-1982. Both plans will be treated as
Safeguards Information in accordance with 10 CFR Subparagraph 73.21
(b)(1)-1981 and Part 95-1980-82 as appropriate.

13.7.3.1 Access Control

The CRBRP will have a perimeter security barrier that encloses all vital
areas, The plant will have two portals for normal access: (1) A personnel
portal and (2) a nearby vehicle gate. General public visitors will not be
permitted inside the security barrier. Employees and special visitors'
parking areas will be located outside the security barrier. Vehicle access
will be limited to those required for delivery of material, operations,
maintenance, and security of the plant. Persons, packages, and vehicles
will be subject to search upon entering, leaving, and while within the
plant area.

There will be a minimum number of exterior accesses to the CRBRP buildings.
All of them will have peneiration resistant doors with frames, hinges, and
locks or security devices designed to prevent forced entry and will be
alarmed or cardkey controlled. These doors will be kept locked.

13.7=-7 Amend. T0
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All persons authorized to enter the protected area unescorted will have had
a satisfactory security check and emotional stability check and will have
completed as a minimum a brief plant indoctrination and radiation
protection course which describes plant organization and layout, controlled
zones, radiation and contamination hazards, exposure limits and controls,
elementary health physics, and pertinent sections of the site emergency
plan.

Even thuse persons who are authorized unescorted access will have their
movement limited by physical barriers, such as locked doors, to prevent
them from entering areas containing vital equipment or areas of high
radiatica levels. Only those who need access to these areas will be
provided means of entering. Access to vital areas and material access
ereas will be controlled to meet the performance objectives of 10 CFR Parts
11-1981-82 and 25-1982, and Sections 73.20-1981 and 73.45-1982.

When special visitors and other persons who have not completed this
training enter the protected area, they will be escorted by an emplcyee
trained in radiation protection and plant emergency procedures. The escort
will be responsible for the safety and security of the people in his charge
until they leave the plant protected area.

13.7.3.2 Control of Personnel by Categories

Employees and visitors authorized unescorted access to the plant protected
arear by the Plant Manager will be issued a photo-type identification (ID)
badge with tamper-resistant features. These persons will be identified,
issued a radiation detection badge and dosimeters, and then be admitted to
the protected area. Other persons not issued ID badges who require escorts
may be identified by personal recognization, TVA identification card, or
other available identification media., They will be issued a numbered
visitor's badge to be worn on their person while within the plant protected
area. Access tc vital areas and material access areas will be in
conformance with the Performance Objectives of 10 CFR Parts 11-1981-82 and
25-1982, and Sections 73.20-1987 and 73.45-1982.

The only unescorted construction workers who may be inside the confines of
the operating unit will be those selected to perform maintenance or other
work before final acceptance of equipment. Upon being granted unescorted
atcess by the Plant Manager, these persons will be issued a photo ID badge
and given a brief security indoctrinalion course coveriug the evacuation
procedure and relevant sections of the site emergency plan.

Contractor personnel, manufacturers' representatives, and other special

visitors who require access to the plant will be logged in, badge<. and
escorted.

13.7.3.3 Access Control During Emergencies

Upon hearing of an emergency, t%® gocess portal will be locked to ensure
controlled entry and exit. g le_ visitors who are onsite will be

escorted to the access ports .,
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Plant employees will report to the predesignated stations from which they
will be dispatched as needed to combat the emergency. All access control
procedures will be compatible with the CRBRP Radiological Emergency and
Contingency Plans.

13.7.3.4 Surveillance of Vital Equipment and Material Access Areas

Unit operators will continuously monitor the status of plant systems and
equipment by means of annunciators, indicating lights, indicators, and
recorders. New equipment or material will be inspected on delivery.
Operating logs and computer printout data will be periodically examined for
changes in equipment performance. Most equipment will be in continuous
oeration and any change will immediately be detected by the operator.
Standby and emergency equipment will be periodically tested on a routine
basis as required by the technical specifications. Procedures will be
employed to concrol access to the material access area in accordance with
10 CFR Part 11-1981-82 and Sections T73.45-1982 and 73.46-1980. 1In
addition, activities in the vicinity of the material access area will be
monitored. The combination of these efforts should provide reasonable
assurance that unauthorized physical changes in the status of components of
equipment will not be undetected for long periods of time.

Accountability of fissile and fertile material is inherent in the design of
the CRBRP refueling system for reasons other than security. After
inspection at receipt, the assemblies will not be visually identified again
until shipment of the irradiated assemblies. The assemblies will be
mechanically identified prior to insertion into the core and subsequent to
removal from the core as part of the reactor safety program. All movements
of fuel within the plant will be monitored and/or recorded on the refueling
system computer for inventory purposes and to insure reactor safety during
core configuration changes.

13.7.3.5 Potential Security Threats

The security system will be designed to deter unauthorized persons from
entering the protected and vital areas and to detect such attempts.
Operating personnel will be trained to be alert for unauthorized persons
and to appropriately notify the security force.

Detailed descriptions of decisions/actions regarding potential security
threats will be included in the CRBRP Contingency Plan. The Contingency
Plan will address actions in the event of an attempt at plant break-in or
an indication of an attempt of theft or diversion or an actual theft,
diversion or sabotage. Planned actions in the event of civil disturbances,
bomb threats, and other emergencies, will be included. Detailed procedures
will Le provided plant employees so that they may cope with these and other
events in the optimum manner possible. The Contingency Plan will be
protected in accordance with the requirements of 10 CFR Section 73.21-1981.

13.7.3.6 Administrative Procedures
In the event of an incident of suspected sabotage or condition which
threatens the security of the plant, the security force will notify the

Amend. T0
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Plant Manager and initiate a thorough investigation. A report will be
prepared which includes as a minimum the cause of the event, extent of
damage, if any, and action taken to prevent recurrence of similar event.
Copies of the report will be sent tc the Plant Manager. When appropriate,
the Plant Manager will also report the situation to NRC.

Representatives of the Nuclear Power Security Section and Office of Power
Quality Assurance and Audit Staff will make an annual audit of the CRBRP
Physical Security Program for adequacy of content and performance. Based
on their audit, they will make recommendations for revising and updating
the plant and related plant procedures.

13.7.3.7 Iest and lospections

This information will be supplied in the CRBRP Physical Security Plan.

13.7.4 Iransportation of Fuel

The transportation of fuel for CRBRP will be the responsibility of the
Department of Energy, both for delivery of new fuel and removal of spent
fuel. Requirements virtually identical in objective and scope to those set
forth in 10 CFR Sections 70.20-1981, 73.25-1981, and 73.26-1981 will be
wet., All pians concerning moves of fuel will be controlled in accordance
with the appropriate directives of the agency in charge, i.e., DOE or NRC.

13.7-10 Amend. T0
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Figures 13.7-2 and 13.7-6 through 13.7-11
are considered as Safeguards Inforration
and are not included in the PSAR.
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TABLE 15.1.3-2

. ACCIDENT EVENTS

PSAR Section Anticipated Events

15201 Control Assembly Withdrawal at Startup

15.2:1.2 Control Assembly Withdrawal at Full Power

15.2.1.3 Seismic Reactivity Insertion (OBE)

15.2.1.4 Small Reactivity Insertions

15.2.1.9 Inadvertent Drop of a Single Control Rod at Full Power

15.3.1.1 Loss of Off-Site Electrical Power

L P B Spurlous Primary Pump Trip

15.3:1:3 Spurious Intermediate Pump Trip

15.3.1.4 Inadvertent Closure of One Evaporator or Superheater Module
Isolation Valve

15.5.1.5 Turbine Trip

12:3:1.6 Loss of Normal Feedwater

15.3.1.7 Inadvertent Actuation of the Sodlum/Water Reaction
Pressure Relief System

157151 Loss of One D.C. System

19.7:1:2 Loss of Instrument or Valve Air System

13:7.1.3 IHX Leak

15.7.1.4 Of f=Normal Cover Gas Pressure In PHTS

15.7.1.9 Off-Normal Cover Gas Pressure in !HTS

‘II' Unlikely Events

15.2.2:} Loss of Hydraul ic Holddown

12.4.2.2 Sudden Core Radial Movement

15.2.2.3 Maloperation of Reactor Plant Controller

1532 ) Single Primary Pump Seizure

13.3.2.2 Single Intermediate Loop Pump Selzure

19.3.2.3 Smal| Water to Sodium Leaks In Steam Generator Tubes

15.3.2.4 Faliure of Steam Bypass System

15.9.2.1 Fuel Assembly Dropped During Refuel ing

15.5.2.2 Attempt to Insert a Fuel Assembly Into an Occupied Position

| 15.5.2.3 Single Fuel Assembly Cladding Fallure In Fuel Handling

System

15.5.2.4 Cover Gas Release During Refueling

19.5.2.5 Heaviest Crane Load Impacts Reactor Closure Head

15.7.2.1 Inadvertent Release of Oil Through the Pump Seal (PHTS)

15.7.2:2 Inadvertent Release of Oil Through the Pump Seal (IHTS)

19.7.2.3 Generator Breaker Failure to Open at Turbine Trip

| 15.7.2.4 Rupture In the RAPS Cold Box

15.7.2.5 Liquid Radwaste System Fallure

15.7.2.6 Fallure In the EVST NaK System

15.%:.2:7 Leakage from Sodium Cold Traps

15.7.2.8 Rupture in RAPS Noble Gas Storage Vessel Cell

15.7.2.9 Rupture in the CAPS Cold Box

Amend. 70
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TABLE 15.1.3-2 (Continued)

Extremely Unlikely Events

Cold Sodium Insertion

Gas Bubbie Passage Through Core, Radial Blanket and
Control Assembly

Core, Radial Blianket, and Control Rod Movement Due to
Safe Shutdown Earthquake

Control Assembly Withdrawal ar Startup - Maximum Mechanical
Speed

Control Assembly Withdrawal at Power - Maximum Mechanical
Speed

Steam or Feed Line Pipe Break

Loss of Normal Shutdown Cooling System

Large Sodium/Water Reactions

Primary Heat Transport System Pipe Leak

Intermediate Heat Transport System Pipe Leak

Collision of EVTM with Control Rod Drive Mechanisms

Primary Sodium In-Containment Storage Tank Fallure During
Maintenance

Fallure of the Ex-Vessel Storage Tank Sodium Cooling System
During Operation

Fallure of Ex-Containment Primary Sodium Storage Tank

Primary Heat Transport System Piping Leaks

Intermediate Heat Transport System Piping Leak

Leak in a Core Component Pot

Spent Fuel Shipping Cask Drop from Maximum Possible Height

Maximum Pcssible Conventional Fires, Flood or Storms
or Minimum River Level

Fallure of Piug Seals and Annul i

Fuel Rod Leakage Combined with IHX and Steam Generator
Leakage

Sodium Interaction with Chilled Water

Sodlum-Water Reduction in Large Component Cleaning Vessel

15.1=-97
Amend. 70
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TABLE 15.1.4-3

FARAMETRIC ~ “SES TO DETERMINE WORST CASE FOR
NEUTRONIC POWER YARIATION DURING THE LOSS
OF OFF-SITE ELECTRICAL POWER EVENT

CASE CONDITIONS P/P_ %
o,n

1
(Base Case)

Minimum fuel C 0.1327
Longest flow cBastdown

Maximum Doppler

Zero decay heat

Maximum fuel/cladding gap

conductance

Zero sodlium coolant density

feedback

Oo00O0O0

o

2 0 Quickest flow coastdown 0.1322
o Other condltions same as Case 1

3 0 Maximum sodium coolant density 0.1326
feedback
o Other conditions same as Case 1

4 0 Maximum decay hean 0.1322
o Other conditions same as Case 1

5 o Maximum fuel C 0.1325
o Other conditioRs same as Case 1

6 o Minimum fuel/cladding gap 0.1304
conductance
o Other conditions same as Case 1

7 © Minimum Doppler 0.1248
o Other conditions same as Case 1

*P = Nuetronic power at 2 seconds (selected for comparison only) Into
the transient,

Po n = Neutronic power at time 0 of the transient,
’

15.1-120
Amend. 66
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TABLE 15.1.4-4

TEMPERATURES BEHIND A CENTRAL SIX CHANNEL BLOCKAGE IN FUEL ASSEMBL IES

PEAK EI“(S) HOT E|“(4)

Max imum wake temperature increase, b 270 116
Average wake temperature increase, °F 180 4
Maximum wake temperature, F 1216 1385
Maximum cladding temperature, °F(‘) 1367 1432
Dimenslionless residence time, tR(Z) 22.5 22.5
Linear power rating, Kw/ft 14.1 4.76

(1)

(2)

(3)

(4)

Based on maximum fluid temperature.

tR = dBTQ-wnere: T Is the average residence time of the fluid In

the wake region, U is the free stream velocity;
and d. is the characteristic blockage dimension.
The fgmpera?ure Increase is proportional fto t_.
The 7R value 22.5 used here Is conservative.

Blockage is conservatively assumed to occur at peak power spot, I.e.,
core Midplane.

Blockage Is conservatively assumed to occur at hot spot, l.e., top of the
core.

'50'-‘2‘
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. TABLE 15.1.4-5

TEMPERATURES BEHIND A SIX-CHANNEL BLOCKAGE IN INNER BLANKET ASSEMBL IES

PEAK EI“(3) HOT Elll(“

| Maximum wake temperature Increase, % 462 167

| Average wake temperature Increase, F 308 m
Maximum wake temperature, F 1410 1385
Maximum cladding temperature, °F(l) 1526 1430
Linear power rating, KW/ft 18.4 6.7
Dimensionless residence time, fR(Z) 22.5 22.5
(1) Based on maximum fluid temperature.
(2) The value of t, was calculated to be 17 (Section 15.4.3.3.3). For

‘ conservatism, $he same *R value 22.5 is used here.

(3) Blockage assumed to occur at core Midplane.

(4) Blockage assumed to occur at top of the core.

15.1=-122
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PHTS
Cells

Reactor
Cav ity

SUMMARY RESULTS FOR SODIUM LEAKS INTO THE

TABLE 15.6.1.4-3

——PHTS CELLS AND THE REACTOR CAVITY

Gas
Pressure

pslg
14.4

10.3

——r0ak Translient Yalues
Wetted
Floor Wall
Structural Structural
Gas Concrete Concrete
Temperature Temperature Tcnp;;afuro
680 190 200
650 200 210
Amend. 64
Jan. 1982
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TABLE 15.6.1.4-4

DESIGN BASIS RADIOACTIVE CONTENT
OF PRIMARY SODIUM COOLANT
30 YEARS REACTOR OPERATION

AAC1/gm Sodium AACi/gm Sodium
Days After Shutdown Days After Shutdown
| SOTOPE 0 10 | SOTOPE 0 10
Na 24 2.94E+4* 4 .32E-1 Te 127 2.48E-1 1.95€-1
Na 22 3.49E+0 3.46E+0 Te 12/m 2.08E-1 1.95E-1
Rb 86 2.00E+0 1.38E+0 La 140 6.54E-2 3.80E-2
Cs 137 8.42E+1 8.42E+1 Ce 141 7.75E-2 6.26E-2
Cs 136 1.74E+1 1.05E+1 Ce 144 4.59€-2 4 .48E-2
Cs 134 1.07E+1 1.06E+1 Pr 144 4.59E-2 4 .48E-2
Sb 125 4.83E-1 4.80E-1 Pr 143 5.49E-2 3.30E-2
I 131 4.97E+1 2.10E+1 Nd 147 2.57€-2 1.38E-2
Te 132 3.53E+0 4.16E-1 Pm 147 2.57E-2 2.55E-2
I 132 3.35E+1 3.95E+0 Pu 238 1.60E-2 1.60E-2
Te 129m 7.18E-1 5.86E-1 Pu 239 4.24E-3 4.24E-3
Te 129 7.18E-1 5.86E-1 Pu 240 5.54E-3 5.54E-3
Sr 89 1.10E-1 9.60E-2 Pu 241 4 .60E-1 4 ,.59E-1
Sr 90 6.80E-2 6.80E-2 Pu 242 1.18E-5 1.18€E-5
Y 90 6.80E-2 6.80E-2 Np 238 4.91E-6 1.80€E-7
Y 91 3.13E-2 2.78E-2 Np 239 1.58E-2 8.23E-4
Zr 95 5.83E-2 5.24E-2 Am 241 1.64E-3 1.64E-3
Nb 95 5.83E-2 5.24E-2 Am 242m 6.46E-5 6.46E-5
Ru 103 8.31E-2 6.98E-2 Am 242 7.39E-5 6.46E-5
Ru 106 5.75€-2 5.64E-2 Am 243 2.64E-5 2.64E-5
Rh 106 5.75€-2 5.64E-2 Cm 242 1.20E-3 1.15€E-3
Sb 127 3.65E+0 5.85E-1 Cm 243 1.59€E-5 1.59€E-5
Ba 140 6.54E-2 3.80E-2 Cm 244 3.32E-4 3.326-4
H3 2.34E+0 2.34E+0
*2.94E+4 = 2.94 x 104
15.6-19
Amend. 70
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Section
No.

15.7
15.7.1

15.7.1.1

15.7.4.2

15.7.1.3

15.7.1.4
15.7.1.5

15.7.2

15.7.2.1
15.7.2.2
15.7.2.3
15.7.2.4

15.7.2.5

15.7.2.6

15.7.2.7

TABLE 15.7-1

OTHER EVENTS

Events
Other Events
Anticlpated Events

Loss of One D C System

Loss of Instrument or valve alr system

IHAX Leak

Ott-normal cover gas pressure In the reactor primary
coolant boundary
Off-normal cover gas pressure In IHTS

Unl lkely events

inadver tent release of oll through the pump seal (PHTS)

inadver tent release of oll through the pump seal (IHTS)

Generator breaker fallure to open at turbine trip

Rupture of RAPS Cryosti||

Liquid rad-waste system fallure

Fallure In the EVST NaK System

Leakage from sodium cold traps

Potential
Limiting Parameters

None

None

<3 REM (Integrated
2-hr dose at the
site boundary)

3.7x107% REM @ site
bouﬂdlx.’
3.05x10 | REM @ LPZ

None

7.8x107> REM @ site
Soundary

2.3x1077 REM @ LPZ

Comments

NC adverse operating conditions have
been lgdent!fied with this event.

Detalled description of fallure
effects or safety-related Instrument
alr supplles, It any, will be provided
in the FSAR.

Core sees normal shutdown.

No adverse operating conditions associ-
ated with this event.

No zdverse operating conditions associ-
ated with this event.

NG adver se consequence |dentifled at
this time.

No adverse consequence ldentified at
this time.

Core sees only normal shutdown.
Consequences would be within the sug-
gested guldel ine doses.

Consequences would be within the sug-
gested guldel Ine doses.

No adverse consequences assoclated
with these events.

Consequences would be within the sug-
gested gulidel Ines doses.
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TABLE 15.7.2.4.-1

RUPTURE OF THE RAPS CRYOSTILL

Refuel Ing Door Open - No Cell Leak Tightness Assumed

Inltlal Radloactivity 0 to 2 Hours
Inventory Released From Whole Body
In the Cryostil|| the Plant In 2 Hours Site Boundary Dose
lsotope —iC (CD _(Rem)
Xel33 4.67 x 10° 3,92 x 10% 1.38
Xel135 8.79 x 104 6.89 x 10° 1.33
Kr88 1.66 x 10° .11 x 10% 0.169
Total 5.57 x 10° 4.62 x 10° 2.88

*There Is an additional contribution of 0.09 rem from the daughter product of
Kr88, which Is RbSS,

15.7-14
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Chapter 17 - Qual ity Assurance

17.0 INTRODUCT |ON
17.0.1 Scope

This chapter describes the program of plans and actions to assure the quality
of parts of the Clinch River Breeder Reactor Plant. These parts are those
structures, systems, and components whose satisfactory performance is required
to prevent accidents that cause undue risk to the health and safety of the
public or to mitigate the consequences of such accidents if they were to
occur. The program of plans and actions described herein is the Quality
Assurance program for the Project. When the term "Program" is used hereafter
in this chapter, it shall be understood to mean Qual ity Assurance Program
unless otherwise defined at the point of use.

17.0.2 Quality Philosophy

Structures, systems and components of the plant referred to in Section 17.0.1
will be of the highest qual ity determined necessary consistent with their
importance to plant safety. Quality as used here refers to those
characteristics of items or services which collectively contribute to its
ability to setisfy the requirements of its intended service. The quality of

an item may be made up of many characteristics that can be identified and
measured. For example, quality characteristics may be defined in terms of:

Properties - Such as physical, dimensional, metallurgical,
chemical, etc.

State of Condition - Such as temperature, pressure, density, etc.

Performance - Such as speed, duration, output, consumption, life
expectancy, accuracy, efficiency, precision, etc.

and other similar attributes which are measurable quantities.

The ultimate quality of the plant will be the result of two basic functional
processes. One which may be characterized as an "achieving" process and the
other as an "assuring" process. The "achieving" functions are those work
activities associated with planning, designing, manufac*uring, constructing,
operating, etc. The "assuring" functions are those activities associated with
planning, controlling, inspecting, testing, surveillance, auditing, recording,
etc. Within this combination of eftforts, the overall quality of the plant is
attained by all those work activities of an “achieving" nature with
achievement assured through all those activities of an "assurance" nature.
This latter function is the quality assurance function. Quality Assurance as

used here refers to all those planned and systematic actions necessary 1o
provide adequate confidence that an item will perform satisfactorily in

service. In the broadest sense, both the "achieving" functions and the
"assuring" functions are quality related activities,
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Determining and specifying the quality requirements of the plant is an
engineering function accomplished through planning and design. These
requirements are defined through development of criteria, application of codes
and standards, and the preparation of descriptions, drawings, specifications,
procedures and instructions. The conversion of these plans and specifications
into structures, systems, and components of the plant will be accomplished
during manutacturing and construction. Much of the other chapters of this
PSAR are concerned with these activities of the overall Project work program,

and these activities will be carried out by the Project organizations as
described in Section 1.4 of this PSAR. Any substantive changes in these
organizational elements will be reported to NRC within 30 days after
announcement,

The Qual ity Assurance Program for the Project is described in this chapter of

The PSAR Qu§1l11_5§§u5§ngg_ﬁnggzgm as used here, refers to fhe ngnnll

This overal! program is descrnbed in Secfson 17 1. 2 The ma jor elemenfs and

activities of the program are illustrated in Figure 17.1=1, The delineation
of responsibility and authority for this program is contazined in Section
17.1.1 and illustrated in Figure 17.1-2,

17.0.3 Participants

The Project is a joint undertaking of the United States Government and the
Electrical Utility Industry. Under the Project arrangemenvs, major Project
participants are as follows:

Breeder Reactor Corporation (BRC) - is responsible for (a) providing

senior counsel to the Project, (b) arranging for widespread dissemination
of information about the Project, and (c) obtaining and collecting the
utility contributions and providing them to Project Management Corporation
for use on the Project.

- is responsible for administering
the interest of the Utility Industry with respect to the Project. PMC is
Joined by the Tennessee Valley Authority and the United States Department
of Energy for a joint licensing application, however, DOE is the |ead
agency for |icensing purposes.

- is responsible to contract,
manage, and carry out the Project consistent with the principal
objectives. This includes the design, construction, and demonstration of
the plant. DOE will be the plant owner and lead applicant for |icensing
purposes. DOE will also supply the nuclear fuel for the plant.

- is responsible for plant operation and
maintenance, TVA will join with PMC and DOE as an applicant for |icensing
purposes and may eventually take possession of the plant and its
facilities.
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Westinghouse Electric Corporetion Advanced Reactors Division

(ARD) = is the Nuclear Steam Supply System Supplier (NSSS/S) and is
responsible for the overall design and manufacture of the Nuclear Steam
Supply System (NSSS)., ARD is also specifically responsible for the design
and manufacture of reactor and reactor enciosure systems, primary sodium
heat fransport system, and related components and controls.

General Electric Corporation - Advanced Reactor Systems Departiment
(GE-ARSD) - is a Reactor Manufacturer (RM) and is a major contractor for
the Nuclear Steam Supplier, and as such is responsible for the design and
manufacture ot the intermediate heat transport system, and related systems
and controis.

Rockwell International Energy Systems Group Atomics International
Division (ESG-Al) - is a Reactor Manufacturer (RM) and is a major
contractor for the Nuclear Steam Supplier, and as such is responsible for
the design and manutacture of fuel handling systems, auxiliary sodium
systems, reactor plant maintenance, and related systems and controls.

Burns and Roe Corporation (B&R) - is the Architect-Engineer (AE) for the
overall plant including BOP and portions of the NSSS.

Stone and Webster Engineering Corporation (S&W) - is the FPlant Constructor
and will function as both a construction manager and a construction
contractor including Procurement of Construction materials and services
and selected BOF equipment,

17.0.4 Project Phase Approach

The Project Qual ity Assurance Program is planned and executed to match the
phases through which Project work activities will progress. These are design,
procurement, manutacturinrg, construction and operation.

For SAR purposes, the Quality Assurance Program is described in two parts.

The first part includes those program practices that will be executed during
design and construction where construction includes procurement, manuftacturing
and installation. This part is described in this PSAR. The second part will
cover plant operation including preoperational testing, start-up and normal
operations which will not be described until submittal of the FSAR, however,
this part will be executed under a Quality Assurance Program which complies
with Appendix B of 10 CFR PFart 50.

The Owner program has been described to cover all Project phases and therefore
includes practices applicable to design, construction, testing and operation.

17.0.5 Applicability

The described Quality Assurance Program contained in this chapter, including
its Appendices, is intended for application to those safety-related
structures, systems and components descrited in Sections 3.2, 7.1 and 9.13 and
also to the reactor core and reactor vessel internals. The wording of the
descriptions of the major participant programs in the Appendices to this
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chapter have not been restricted to this application alone. Thus, the
practices described may be broader in scope and may be applied to areas of the
plant other than those identified in Sections 3.2, 7.1 and 9.13 or to the
reactor core and the reactor internals.

The Qual ity Assurance Program description contained in this chapter including
its Appendices will as a minimum be reviewed and updated annually as
appropriate and resulting modifications and updates will be reported to NRC.
In addition, any changes to the Qual ity Assurance Program affecting this
program description which changes or affects the authority, independence, or
management reporting levels previously establ ished for persons or units of the

organization performing qual ity assurance functions will be reported to the
NRC for review and acceptance prior to impiementation. Other changes in
organization elements will be reported to NRC within 30 days of such a change.
17.0-4
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17.1 QUALITY ASSURANCE DURING DESIGN AND CONSTRUCTIOL

17.1.1 Qrganization
17.1.1.1 Qrganization of Participants

The Owner role in the Project is the responsibility of DOE. To execute their
responsibilities, the CRBRP Project Ottice has been established with statf
provided from both PMC and DOE. Both PMC and DOE participate in CRBRP Project
Oftice activities with respect to their designated responsibilities. Through
this effort, the Owner role is fulfilled.

The CRBRP Project Qual ity Assurance Program is being or will be planned and
implemented through the efforts of the major Project participants. The
program will be established and conducted as described in Section 17.1.2.

While development and execution of selected major portions of the program have
been delegated to major Project participants, the effectiveness and adequacy
of the program are the ultimate responsibility of the Owner,

To tulfill overall program responsiblity for assuring Quality achievement,
there are certain quality assurance functions the Owner will perform. These
are outlined in the Owner's program described in Appendix A of this section.
The Owner's organization. established to perform these quality assurance
functions, is also descr there.

For qual ity assurance pr.gram purposes (i.e., the "assurance" function), the
qual ity assurance organizations of the major project participants are
responsible to the Owner': Qual ity Assurance organization. This arrangement
of major program participerts is illustrated in Figure 17.1-2.

17.1.1.2 Responsibility and Authority

Each major participant has assigned the overal| management responsibility for
developing and executing its portion of the overall Quality Assurance Program
to one member of management. In each major participant's organization, that
individual responsible for the quality assurance function (the Qual ity
Assurance Manager) resports directly to the Agency Official or Corporate
Operations Officer who has overal| responsibility for the Project (i.e.,
design, cost, schedule, administration, quality assurance, etc.)

The assignment of responsibility for program activities within each
participant's organization is defined using organization charts, narratives,
etc., with duties, responsibilities and authority of key personnel described
and il lustrated for each organizational component. These are provided in each
major participant's program description contzined in appropriate appendices of
this chapter.
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17.1.1.3 Commuynications

The free, continucus, unimpeded flow of communications between major
participants both horizontally as well as vertically between all levels is
essential. The free exchange of information between responsible individuals
is essential to the expedient execution of quality assurance activities.

To promote the flow of communications and to assure the positive attention to
qual ity problems, |ines of communication are established between major quality
assurance program participants in accordance with organizational arrangements
shown in Figure 17.1-2.

17.1.1.4 |ntertace Control

A program-wice management review practice has been established to fulfill an
intertface coordination function. These reviews are executed at quality
assurance program management review meetings. They provide a means for
assessing project quality accomplishments, discussing program audits and
resolving management problems.

These meetings are held quarterly with a schedule pubiished on a yearly basis.
The Owner representative chairs each meeting and such meetings are attended by
management representatives of each major program participant. Any program
participant may request a review meeting for any special purpose or problem
should the need arise.

17.1.2 Quality Assurance Program
17.1.2.1 Program Requirements

The Qual ity Assurance Program for the Project complies with the requirements
contained in RDT Standard F 2-2, "Qual ity Assurance Program Requirements" and
supporting standards ROT F 1-2, "Preparation of System Design Descriptions”,
ROT F 1-3, "Preparation of Unusual Occurrence Reports", and ROT F 3-2,

“Cal ibration Program Requirements", The program is in accordance with the
requirements of Contract AT(49-17")-12 between the United States of America as
represented by the United States Department of Energy and the Tennessee Val ley
Author ity, Commonweal th Edison Company and Project Management Corporation,

The individual in each major participant organizaticn who is authorized to
control turther processing, delivery or installation of a nonconforming item,
deficiency or unsatisfactory condition until proper disposition has occurred
or to stop unsatisfactory work is required to be identified and the scope of
his responsibility is required to be documented in writing.

The Project requirements for calitration records for measuring and test
equipment are contained in RDT F 3-2 and are judged to include appropriate
techniques for a program to assure the accuracy of measuring and test
equipment and to provide confidence in the acceptability of items with
characteristics determined and verified by contrclled measuring and test
equipment. Project participant procedures are required to reflect those
requirements and are reviewed to determine that necessary activities are
pe~‘ormed and documented such that the ultimate objectives are attainable.
Participant implementation of procedures is monitored and evaluated to verity
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adequacy of pertormance. The specific information to be conteined in the
records of the activity include the cata necessary to provide traceability

and to permit corrective action if such were tc become necessary. the
Project's requirements and implementing practice provide methods for achieving
that goal.

The Projects' requirements include general requirements for qualification of
personnel such as those who perform inspection, examination and tests for
acceptance purposes, including @ requirement that records of personnel

qual ification status be maintained. While F 2-2 does not specifically require
certification, it does not preclude the required records taking that form,
therefore, persons who perfcrm inspection, examination or test for acceptance
purposes at the construction site shall be certified in accordance with the
requirements of Section 2.2 of ANSI N45.2.6-1973.

In each major program participant's organization, personnel are selected and
assigned their areas of responsibility based upon experience, education and
management's assessment of their performance capabilities. They are observed
for performance evaluation on a continuous basis by appropriate management.
On-going training and indoctrination programs are conducted as described in
the individual participants qual ity assurance program description.

ANS| N45.2.9 specifies requirements for collection, storage and maintenance of
records., RODT F 2-2 specifies records requirements also, however, the records
management system specified by F 2-2 does not include the same level of detail
as the system specified by N45.2.9. |In esteblishing the details of the
Project's records management system necessary to implement the requirements of
F 2-2, the Owner has directed that "“the records management practice

establ ished as a part of each major participants program shall conform with
ANS| N45.2.9."

ROT F 2-2 requires that qualification testing be directed "toward evaluation
of the pertformance capability under various conditions as required by the
design," and that it be conducted in accordance "with written and approved
specifications and procedures." F 2-2 does not identify the requirement that
qualification testing be performed to demonstrate adequacy of performance
under the mu.t adverse design conditions. However, it does require that
specifications and procedures identify the detailed testing requirements
including the most adverse conditions if they can be determined and are
appropriate for the test objective. This also includes use of scaling laws
and their verification when mock-ups are used in quaiification testing.

The program described herein complies with the NRC-licensing requirements
contained in Appendix B to 10 CFR 50, "Quality Assurance Criteria for Nuclear
Power Plants and Fuel Reprocessing Plants."

The programs established by participants are structured to align with ROT
Standard F 2-2, 1973. However, for ease of NRC-licensing review a matrix has
been prepared (Figure 17.1-3) to show correlation of ROT F 2-2 requirements
with the 18 criteria of Appendix B to 10 CFR 50. To further assist in
licensing review, the major program participants descriptions have been
aligned to correspond with the uppropriate criteria of Appendix B to 10 CFR
50.
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Al though the variocus provisions of the regulatory guides |listed in Subsection
VI of the Standard Review Plan are not established as requirements for the
CRBRP Qual ity Assurance Program, the Owner will accept practices that comply
with these guides as fulfilling the |ike requirements of RDT Standard F 2-2
insofar as the requirements of ROT F 2-2 are met. Therefore, in implementing
the program described herein, maximum recognitior will be made of quality
ssurance practices in accordance with NRC Regulatory Guides and national ly
recognized codes and standards such as ANSI N45.2, ASME Boiler and Pressure
Vessel Code, Section |Il, Nuclear Power Plant Components, and others.

17.1.2.2 Irensfer of Requirements 1o Lower Tier Participants

Qual ity assurance program activities required of participants will be
specified in contracts. These contracts will include the appropriate require-
ments ot 10 CFR 50, Appendix B. These requirements may be specified directiy
in contract scope of work statements, referenced specifications or referenced
code or standard. It is recognized that participants may have established
qual ity assurance programs in accordance with Appendix B to 10 CFR 50, ANSI
N45.2 or other nationally recognized codes and standards. These programs will
be recognized to the maximum extent possible as acceptable methods of
complying with the specified requirements.

17.1.2.3 Qverall Quality Assurance Program Concept

To tulfill the requirements for quality assurance, the Project has establ ished
an overall integrated program of quality assurance plans and actions in which
every participant has a part. The policies and objectives of the program have
been defined as follows:

1. To assure the attainment of the level of qual ity necessary for the
accompl ishment of the Project objectives commensurate with the Owner's
responsibiity for orotection of the public health and safety, and for
the protection of the environment.

2. To assure that facilities, structures, systems, components and
equipmen*; designed, procured, fabricatec, installed, constructed,
tested, operated, or modified by or for the Owner conform to specified
requirements,

3. To assure that appropriate qual ity assurance activities are
implemented by or for the Owner.

17.1.2.4 Qrganization of Quality Assurance Program Participants

To conduct the overall Qual ity Assurance Program, pa~ticipation has been
organized into three levels, as illustrated in Figure 17.1-4. By licensing
requirenents, the Owner is responsible for the overall program and its
adequacy. The Owner portion of the program is at the third level and is
primarily a management-type program with surveillance, interface coordination,
and program integration functions. The second level of the overall program
includes the other major program participants that have direct or indirect
interface with the Owner. These are:
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The Fuel Supplier (FS)

The Nuclear Steam Supply System Supplier (NSSS/S)

The Reactor Manutacturers (RM)

The Architect-Engineer (AE)

The Balance of Plant Supplier (BOP Supply)
The Constructor (CONSTRUCTOR)

These portions of the overall program are also management-type programs with
surveil lance, interface coordination, and lower tier program integration
tunctions. The first level of the overall program includes a multitude of
systems, component, material, and service suppliers., Their quality assurance
programs are primarily work practice-oriented programs concerned with direct
control and verification through inspection, examination and testing.

17.1.2.5 Qrganization of Quality Assurance Program Elements

The major elements of the overall Quality Assurance Program are identified in
Figure 17.1-1. These have been grouped by project phase or function in which
they occur or to which they relate. This figure makes no attempt to igentity
which program participant will perform which activity, but is intended to
illustrate the total overall scope of program activities that will be
performed during the |ife of the program. |t should also be pointed out that
these elements are programmatic or management systems type activities and
should not be interpreted as containing all the detailed work practice
oriented activities for performing such things as special process controls or
specific methods of inspection, examination, or testing. For ease of
communication and reference, each participant's portion of the overall program
is referred to as that participant's qual ity assurance program. It is
recognized that the scopes of these programs will vary widely. Each program
was or will be developed and implemented consistent with the extent of
participation. Each participant's program will include management practice as
described in RDT F 2-2, Section 2 and 8, and o‘her programmatic practices as
appropriate to the scope of his participation.

Qwner Program - Major elements of the Owner Qual ity Assurance Program are
shown in Figure 17.1=5. These include the management practice and those
unique activities of overall program responsibilities. This program is
described in Appendix A *o this chapter.

ES Program - Major elemenrts of the FS Quality Assurance Program are shown
in Figure 17.1-6, These include the program management practices

compl imented by those practices unique to procurement and manufacturing.
This program is described in Appendix B to This chapter.

BOP Supply Program - Major elements of the BOP Supply Qual ity Assurance
Program are shown in Figure 17.1-7. These include the management practice
complemented by those practices unique to procurement and manufacturing.
This program is described in Appendix C to this chapter.

NSSS Supplier/RM Programs - Major elements of the NSSS Supplier/RM Qual ity

Assurance Programs are shown in Figure 17.1-8, These include the manage-
iment practices complemented by those practices applicable to design,
procurement, and manufacturing. These programs are described in Appendix
D, NSSS Supplier; Aroendix |, GE-RM; and Appendix J, AI/ESG RM.
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AE Prograem - Major elements of the AE Qual ity Assurance Program are shown .
in Figure 17.1-9, These include the management practice complemented by

those practices applicable to design, procurement and manufacturing. This

program is described in Appendix E to this chapter.

CONSTRUCTOR Program - Major elements of the constructor Quality Assurance
Program are shown in Figure 17.1-10. These include management practices

complemented by those practices unique to procurement, manufacturing, and
construction., This program is described in Appendix F to this chapter.

17.1.2.6 Scope of Quality Assurance Program Application

The overall Qual ity Assurance Program described in this section is, or will be
appl ied to the planning, design, procurement, manufacturing and construction
of the safety-related parts of the plant identified in Section 3.2, 7.1 and
9.13 and also to the Reactor Core and the Reactor Vessel Internals. The
elements applied and the extent to which they apply will vary but all
safety-related structures, systems and components |isted will be covered.

17.1.2.7 Status of Project Work and Program Application

On July 25, 1973, agreements were signed by the principals in the Clinch River
Breeder Reactor Plant (CRBRP) Project, the U. S. Atomic Energy Commission,
Commonweal th Edison Company of Chicago, and the Tennessee Val ley Authority
officially forming the two, non-profit organizations created in 1972 to carry
out the project: The Breeder Reactor Corporation, representing the sponsoring
utilities; and the Project Management Corporation, representing t+2 principal .
electric industry and government agency partners. On November 14, 1973,
Project Management Corporation entered into the first of two prime contracts
tor demonstration plant design services with Westinghouse Electric Corporation
which covers the design, manufacture, furnishing, and testing of the Nuclear
Steam Supply System (NSSS) for the 350 to 400 megawatt breeder demonstration
plant, Under the provisions of the contract, Westinghouse and its Advanced
Reactors Division are being assisted by the General Electric Company and the
Atamics International Division of Rockwel|l International as subcontractors.

The second prime contract for demonstration plant design services, with Burns
and Roe, Inc., as architect-engineer was signed January 25, 1974. This
contract covers management, engineering, design and drafting services for the
overall plant and site layout, nuclear-island building arrangements and
general plant systems and structures. Actual project work was started by
Westinghouse and Burns and Roe in February 1973 under Interim arrangements.
In March 1973, Westinghouse Environmental Systems Department was assigned
responsibility (with input from Project participants) for preparation of the
CRBRP Environmental Report. |In early 1973, site investigation activities
commenced in order to gather date for the PSAR. In January, 1974, study
contracts were initiated with Combustion Engineering and Foster Wheeler
Corporation for major plant components. This same month, specifications were
prepared for the turbine-generator and requests for proposals were sent to
manufacturers., In March 1974, evaluations of the submitted turbine generator
proposals were begun., Since then, a letter of intent has been signed with
General Electric Company for this procurement. In June 1974, Westinghouse
issued a report on the reference design for the plant. Preliminary site .
investigations were also completed during this month, Commencing in October
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1974, purchase orders for long lead materials were issued for reactor vessel

steel plate material, IHX tube sheet forgings anc stazinless steel plate |
material, stainless steel forging for the core support structure, forged

flange and bar forgings for the IHX and stairless steel piping for the core |
support structure, RFP's for the steam generator plant units were issued and

proposals were received from Atomics International and Foster Wheeler

Corporation,

Also, on October 15, 1974, the CRBRP Construction Permit and Operating
Licensing Application, supported by the Environmental Report, Chapter 2 of the
Preliminary Satety Analysis Report, Statement of General Information and
Description of Site Preparation Activities, was tendered with AEC Regulatory.

For quality assurance in particular, contract AT(49-18)-12 established the
requirements for the quality assurance program as RDT Standard F 2-2, qua!ity
assurance program requirements, The program was established in 1973 with
participation organized into a three level structure as shown in Figure
17.1-4,

In early 1974, the elements of the overall program that should be in place to
cover early project design and procurement activities were identified. Major
participants were required to have these practices in place by mid-May to
cover the design and early procurement activities. Audits commenced in July
and August to determine if the requisite quality assurance program has been
implemented, and to insure the requirements of ROT F 2-2 are being met with
respect to design control. Audit efforts were conducted on a continuing basis
in accordance with specific qual ity assurance plans and where a need was
determined by PMC and/or the NSSS-LRP (DOE).

17.1.3 Retferences Referred to in the Text

*  Standard RDT F 2-2, "Qual ity Assurance Program Rquirements", with
Amendments |, December 1973, 2, March 1974, and 3, July 1975. (RDT F
2-2)

* 10 CFR 50, Appendix B, "Qual ity Assurance Criterie for Nuclear Power
Plants and Fuel Reprocessing Plants,"

*  NUREG-0800, "Standard Review Plan for the Review of Safety Analysis
Reports for Nuclear Power Plants," Revision 2, July 1981

*  ASME Code, "ASME Boiler and Pressure Vessel Code," Section IlI,
Nuclear Power Plant Components, 1974,

*  ANSI N45.2 - 1971, “American National Standard, Qual ity Assurance
Program Requirements for Nuclear Power Plants."

* Standard ROT F 1-2T, "Preparation ot System Design Descriptions,"
March 1972, with Amendment 1 (RDT F 1=2T7).
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17.1.4

Standard ROT F 1-3T, “Preparation of Unusual Occurrence Reports,"
February 1974, with Amendment | and 2 (RDT F 1=37),

Stancard RDT F 3-2T, “Calibration Program Requirements,” Feburary 1973
(ROT F 3-2T).

Acronyms used in Chapter 17 Text and Appendices

ADM = Administrative Procedures (WARD)

AD/PR - Assistant Director for Procurement

AE A/E = Architect Engineer

AEC - Atamic Energy Commission

AMEND -  Amendment

ANS | = American National Standards Institute
ANS =  American Nuclear Society

APP - Appendix

ARD = Westinghouse Advanced Reactors Division
ARSD - Advanced Reactor Systems Department (GE)
ASME -~ American Society of Mechanical Engineers
ASTM - American Society for Testing Materials
BOP - Balance of Plant

B&R = Burns and Roe, Inc,

BRC - Breeder Reactor Corporation

BRD = Breeder Reactor Division

CAR - Corrective Action Request

CECO =  Commonweal th Edison Company

CFR - Code of Feceral Regulations

CINDT = Controlled Information Data Transmittals
CREBRP = Ciinch River Breeder Reactor Plant

L - Design & Drafting Procedures (B&R)

bec - Document Control Center (GE)
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DEC
DoC

DOE

n[ "
ECN
ECP

EDL

EM

EMP
ENG's
ERM

ESG
E~Specs
etc.

FS

FSAR
F&TPs
GE
GE-ARSD
1CD
i.e.

IEEE

LRP

LX

Decemher
Document
United States Department of Energy
Engineering
Equipment
Engineering Change Notice
Engineering Change Propcsal
Engineering Drawing List
For Example (exempli gratia)
Environmental Monitor
Engineering Management Frocedures (ESG)
Engineering Procedures (GE)
Engineering Review Memorandum (GE)
Energy Systems Group (Rockwell International)
Equipment Specifications
and so forth (et cetera)
Fuel Supplier (Richland Operations Office of DOE)
Final Satety Analysis Report
Fabrication and Test Frocedures (GE)
General Electric
General Electric (Advanced Reactor Systems Department)
Interface Control Drawings
that is - (id est)
Institute of Electrical & Electronic Engineers
Licensing Procedures (B&R)
Lead Role Participant
Project Internal Procedures (WARD)
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MEMM -  Manutacturing Manual Procedures .

MDMs - Material Division (Purchasing) Manual Procedures (ESG)

MPls - Manutacturing Process Instructions (GE)

MPO -  Manufacturing Production Orders

MPS -  Management Procedures System

MR - Material Request

NDE - Nondestructive Examination

NIR -  Nonconforming |tem Record (GE)

No. - Number

NFB - Nonconformance Review Board

NSSS - Nuclear Steam Supply System

NSSS/S - Nuclear Steam Supply System Supplier
(westinghouse-Oak Ridge)

NSSS -  Nuclear Steam Suppl!y System Supplier Supp!lier/RM
Reactor Manufacture Relationship .

OPDD-10 - Overall Plant Design Description

OPR - Operating Procedures (WARD)

PC - Project Control Procedures (B&R)

PMC - Project Management Corporation

PMD - CRBRP Project Management Directives (ESG)

POCN - Purchase Order Change Notice

PPL's - Program Planning Instructions (GE)

PRCN - Purchase Requisition Change Notice

PSAR - Preliminary Safety Analysis Report

FSC - Project Steering Committee

PUR - Purchasing Procedures

QA - Qual ity Assurance

QAOP - Qual ity Assurance Department Operating Procedures (ESG) .
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QAP's
QAPI

QAPP
QA/QC
QClI

QCPP
OMP!' s
QSlI's

ROT

REF
REV
RFP
RFQ
RIP
RL

RM

RRD of
USERDA

SAR
SDD
SNT

SNT-TC

SOP's
STPI's
TVA

UCR

Qual ity Assurance Acceptance Procedures (ESG)

Qual ity Assurance Program & Procedures Index (GE)

ASME Code Section |11 Quality Assurance Procedure (ESG)
Qual ity Assurance Qual ity Control

Qual ity Control Instruction (GE)

ASME Code Section VIII Qual ity Assurance Manual (ESG)
Qual ity Methods and Procedures (WARD)

Qual ity Standing Instructions (GE)

Reactor Development & Technology (Former Division of
Atomic Energy Commission superseded by RRD of USERDA -
Standards Still Maintain RDT Title)

Reference

Revision

Request for Proposal

Request for Quotation

Receiving Inspection Plan (GE)

Richland Operations Office of DOE

Reactor Manufacturer (ARD, GE, ESG-Al)

Reactor Research & Development Division of United
States Energy Research and Development Administration

Safety Analysis Report
System Design Description
American Society for Nondestructive Testing

Amer ican Society for Nondestructive Testing 1A
Recommended Practice

Standard Operating Policies (ESG)

Sodium Technology Process Instructions (GE)

Tennessee Val ley Authority

Unsatisfactory Condition Record (GE)
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CLINCH RIVER BREEDER REACTOR PLANT
A DESCRIPTION OF THE OWNER
QUAL ITY ASSURANCE PROGRAM

0. ANTRODUCTION

0.1 SCOPE

Contalined hereln Is a description of the plans and actions by the Owner To
assure the qual ity of structures, systems, and components of the Clinch River
Breeder Reactor Plant (CRBRP). These plans and act!ons constitute the Owner's
Qual ity Assurance Program,

0.2 BASIS

The program described herein has been planned, structured and defined to

ful f111 the responsibl ity for ultimate ef fectiveness and adequacy of the

overal | Project Qual ity Assurance Program. Responsiblity for establishing and |

executing portions of the overall Project Qual ity Assurance Program has been |

or will be delegated to others participating in the Project with ultimate

responsibil ity for the adequacy of thelr performance retained by the Owner.
\
\

0.3 APPLICATION

The Owner's Qual ity Assurance Program described herein Is applicable to the
planning, design, procurement, manufacturing, construction including testing,
‘ and operation of those safety-related structures, systems, and components
| ldentified in Section 3.2, 7.1 and 9.13 of this PSAR. For the Owner's
purposes the program described herein Is not |imited to this application
alone, however, and is or will be appropriately appllied by the Owner to the
CRBRF in its entirety Including all structures, systems and components where
satisfactory performance Is required for the plant to operate rellably, safely
and with minimum environmental effects.

1.0 ORCANIZATION

The Owner is RESPONSIBLE for the overal | management of the Project to design,
bulld, and operate the Clinch River Breeder Reactor Plant (CRBRP). The
execution of this responsibility rests with the CRBRP Project Director, who Is
the principal operations officer of the Owner. Part of this responsibility Is
to assure that the plant Is designed, built and operated in a way that will
provide adequate confldence that It will perform satisfactorily In service.

To provide for this assurance, the Project Director has directed the

establ I shment and conduct of an overal |l integrated qual ity assurance program
which shal|l have the objectives, carry out the functions, and be executed as
hereaf ter def ined.

1.1 EUNCTION

The functions that the Owner will perform in order to achieve the stated
objectives of the Qual ity Assurance Program and ful fill Its ultimate
responsibil ity for program adequacy are as fol lows:



1. Development of an coverall gplan for conduct of the quality assurance .
progr am.

2. Assignment of program execution responsibility to appropriate program
participants. These include the contractors and subcontractors who
participate In the Project, as well as service contractors who only
perform quality assurance activities.

3. Development of working plans and procedures to conduct program
activities.

4. Organizing and statfing appropriately to implement program functions.
5. Implementation of Owner program activities.
6. Interfacing of mejor participant programs with the Owner's program.

7. Integration, coordination, evaluation, and approvel of mejor
participant quality assurance programs.

&. Development and implementation of mejor participant programs where
the Owner elects to retain execution responsibility in lieu of
assigning it to another organization, e.g., Balance of Piant

Suppl ier,
Those qual ity assurance functions which have been delegated to other
organizations are explained In Section 2.3 of this program description. .

1.2 RESPONSIEILITY _AND AUTHORITY

The Chief, Quality Assurance, serving as head of the CRBRP Project Office
Quality Assurance Division and reporting directly to the Project Director, is
assigned responsibility for devising, recommending, establishment of, and
assuring effective execution of the overall Project Quality Assurance Program.
The Chief, Quality Assurance, is responsible that organizetions, systems, and
procedures at all levels will provide assurance that the Demonstraticn Plant
is designed in accordance with requirements, Is constructed as designed, and
is operated in accordance with plans and procedures to achieve the demonstra-
tion objectives. In carrying out these responsibilities, he is authorized by
the Prcject Director to:

1. laentity quality problems.

2. initiate, recommend, or provide sclutions through designated
channels.

3. Verity implementation of sclutions.

4. Determine the adequacy of facilities and equipment provided to carry
out approved procedures and instructions.

5. Authorize issuance of special instructions necessary to execute his
responsibilities. .



6. Notity responsible management cf unsatisfactory work or unapproved
practices and I f necessary, stop unsatisfactory work or control
further processing, delivery, or installation of nonconforming
materials,

The Chief, Quality Assurance, Is responsible for organizing the overall
Project Qual ity Assurance Program and for recommending further assignments of
execution responsibil ity as appropriate. He shall secure Charter statements
from other major program participants describing their responsibillties and
functions, He shall assure that in each major participant's organization the
person responsible for qual ity assurance Is granted sufficient authority to
Identlfy cual ity problems; to Initiate, recommend, or provide solutions; and
to verify Implementation of solutions,

The Chief, Qual ity Assurance, s responsible for recommending to the Director
the organization and staffing plan for the Qual ity Assurance Division in the
conduct of qual ity assurance practices necessary to fulflll the Owner
responsibil Ities for establ ishment and adaquacy of the program. In this
position, he Is responsible for the technical and administrative control
(except for DOE personnel) of Individuals and groups within the Qual ity
Assurance Division performing qual Ity assurance activities or verifying
adequacy In the performance of qual ity assurance reiated activities of others.
The Project Office retains administrative control cf DOE personnel.

1.3 QRCANIZATIONAL ARRANGEMENTS

The Owner's organizational structure for performing qual ity-related activities
associated wlth management, planning, design, procurement, construction and
cperation of the CRBRP and the responsibil ity and authority of key positions
within the organization are described In Section 1.4 of the PSAR. The Owner
organization Is shown In Figure 1.4-1,

To perform the assigned qual ity assurance functions, the Quallty Assurance
Divislon Is organized as shown In Figure 17A=1, The Division Is subdivided
along functional |ines to perform quality verification, quality engineering
and qual ity Improvement. A description of the organizational elements are
contalned in subsequent paragraphs.

The personnel of the division are located in Oak Ridge, Tennessee, in the
CREBRP Project Office, located at Jefferson Circle. All Owner program activi-
tles will be executed by personnel working out of that oiflce. Verification
that activities by contractors are In compliance with requirements will be
performed through survelllance, Inspection and audit practices by personnel
working out of the Project Cffice.

The staffing plan for the division Is based on the Project's work plan and
schedule. |t reflects the planned scope of work to be performed and the

qual ity assuring activities to be applled to that work. The number of people
and thelr required capabilities are Identifled through this pl&-ning,

schedul Ing, and resource estimating process.

17A-3
Amend. 70
Aug. 1982



1.3.7 Quality Yerification Branch

The function of the Qual ity Veriflication Branch Is to maintalin survell |ance
over qual Ity assurance programs of major Project particlipants and to verify
qual Ity achlevement in thelr work performance., Thls branch Is also
responsibie for monitoring the Owner's Qual ity Assurance Program to verlfy
overal | adequacy.

The Qual ity Verification Branch performs three types of activities as
described below:

1.3.7.1 Jurvelllance

Monitoring of the Project work and the qual ity assurance practices or that
work is performed through this activity. |t also serves as the focal point
for Interface coordination between the Owner's Qual ity Assurance Program and
the qual ity assurance programs of other Project particlpants.

1.3.1.2 Inspection

Inspection of items and services or the monitoring of Inspections by others Is
accompl !shed through this activity, This activity Includes performance of
selected civil, structural, electrical, mechanical and welding Inspectlions,
and nondestructive examinations,

1.3.1.3 Audit

Planning and conducting internal audits of the Owner's Qual ity Assurance
Program and external audits of contractor Quality Assurance Programs Is
accompl Ished through this activity, Scheduled and unscheduled audits are
conducted.

1.3.2 Quallity Engineering Branch

The function of the Qual ity Engineering Branch !s to plan, define, and deve!op
the overal| Project Qual Ity Assurance Program and the Owner's portion of that
program. This function Includes the preparation and malntenance of overall
Project Quail Ity Assurance Prcgram requirements and Internal plans and
procedures., This branch has |lead responsibility for quality assurance program
progress and status reporting and qual Ity records management,

The Qual ity Engineering Branch performs three types of activities as described
below:

1.3.2.1 Planning

Planning, program development and the documentation of plans and procedures
for conduct of both the overall Project Qual ity Assurance Program and the
Owner's Quai Ity Assurance Program are performed through this activity. A
know ledge of Industry and government standards and thelr approprlate

appl ication to the Project Qual ity Assurance Program is malintalned,
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1.,3.2.2 Reports

Estabi ishment of qual ity assurance program progress and status reporting
requirements and their maintenance is accomplished through this activity.

Col lection of reports from branches of the Quallty Assurance Division and the
preparation of the Owner Qual ity Assurance Program Progress and Status Report
Is «lsc performed,

1,3.2.3 Records

Collecticr filing, and maintenance of quallity records is performed through
this activity, The receiving, routing, and flling of working documentation
within tre Qual ity Assurance Division is performed. The Quality Records File
will ultimately Include records of the overall CRBRP Project.

1.3.3 Quality lmprovement Branch

The function of the Qual ity Improvement Branch is to provide needed training
and Indoctrination for Quality Assurance Division Personnel and to coordinate
Project Oft:ce and Project-wide training and Indoctrination activities for
personnel performing qual ity-related functions, This branch Is also respon-
sitle for conducting activities wherein nonconformances are dispositioned and
corrections to program deficiencies are made to improve qual ity achlevements
and to prevent recurrence of nonconforming conditions,

The Qual ity Improvement Branch performs three types of activities as described
below:

1.3.3.1 Noncontormance Control

Col lecting unusual or abnormal occurrence reports, deviation requests,
nonconformance reports, and deflclency cltations, and processing them to
satisfactory resolution Is accompl ished through this activity., A log of

qual Ity problems Icentifled Internally and by major program participants will
be malintained and corrective actions recorded,

1.3.3.2 Irend Analysis

Activities, reports (audit, Inspection, progress, status) and records are
monitored through this activity to Identify quality problems. Problems
identifled are studled and actions recommended to correct the problem, to
Improve qual Ity achlevements, and to Improve the efficiency and ef fectiveness
of qual ity assurance activities.

1.3.3.3 Iraining and Indoctrination

Actlons to acqualnt Project personnel with the various elements of the quality
assurance program and the practices needed to assure quallty achlievement are
performed through this activity. The certitication of quality assurance
personnel quallfications Is performed and personnel fraining and Indoctrina-
tion within the Project Office and within other Project participant
organizations Is monltored to assure that:
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Personne| performing activities affecting qual ity are appropriately
trained In the principles, techniques and requlrements of the
activity being performed.

Personnel performing activities affecting quallty are Instructed as
to purpose, scope, and implementation of governing manuals, pollicies,
and procedures,

fopropriate training procedures are establ Ished.

Indoctrination and training activities are conducted Ir an effective
manner and achleve deslred results,

For formal training and qualificaticn programs, documentation
includes the objective, content of the program, attendees, and date
of attendance.

Proficlency evaluations or tests, as appropriate, are glven to those
personnel performing and verifying activities affecting quallty, and
acceptance criteria are developed to determine If Individuals are
properly trained and qual ifled,

Certificate of quallfications clearly del ineates (a) the specific
functions personnel are qualified to perform and (b) the criteria
used to qual Ify personnel In each function,

Prof iciency of personnel performing and verlfying activities affect-
Ing qual Ity Is malntained through work experience or retralning with
contlnued proficlency verifled through reevaluating, reexaming,
and/or recertifying In accordance with Project requirements,

1.4 QUALIFICATION REQUIREMENTS FOR QUALITY ASSURANCE
MANAGEMENT POSITIONS

Chief, Quality Assyrance

The individual assigned to retain overal| authority and responsibility for the
Owner's Qual ity Assurance Program Is the Chief, Quallty Assurance, who Is the
functional manager for directing and managing the Qual Ity Assurance Program.
He will have the fol lowing qual Iflcations:

Education - He shall be a graduate of a four-year

accredited engineering or science col lege or
universlity.

Experience -

General - He shall have a minimum of 10 years experience In

qua! Ity assurance or englneering, construction, or operation
activities associated with nuclear facilities or equivalent heavy
Industry. A minimum of six years experience shall be In quallty
assurance.
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' specialty - He shall possess a broad knowledge and understanding
of Industry and government codes, standards, and regulatiorns
defining qual Ity assurance requlrements and practices.

He shall have a broad knowledge and understanding of quality
assurance methods and thelr appllication,

He shall have experience in planning, deflining and performing
qual Ity assurance practices and the application of procedures,

Managerial - He shall be experienced In organizing, directing and
administering an overall program of activity or a major pertion of
an overal | program having broad scope and application,

He shall have experlence In the supervision of personnel and the
planning and management of other resources normal ly needed to
conduct an extensive qual Ity assurance program.

1.4.2 Chief, Quallty Verification, Quallty Engineering, and

Quality Improvement
The Indlviduals assigned to manage Quallty Verification, Quality Engineering
and Qual ity Improvement activities will have the fol lowing qual iflications:

Education - He shall be a graduate of a four-year
accredi ted science or engineering col lege
. or university,

Experience -

General - He shall have a minimum of five years experience In
qual Ity assurance or englneering, construction, or operation
activities associated with nuclear facllities or equivalent heavy
Industry.

- He shall have a broad understanding and knowledge of
appl lcable Industry and government codes, standards and
regulations defining qual Ity assurance requirements and practices.
He shal | have experience in planning, defining, and performing
qual Ity assurance practices and the application of procedures to
the area of work in which he Is responsible.

Managerial - He shall be experienced In organizing, directing, and
administering an overall program of activity or a major portion of
an overal |l program having broad scope and application. He shall
have experience In the supervision of personnel and be capable of
directing and coordinating the activities of the contractors to
achieve objectives.

1.5 COMMUNICATIONS

The free, continuous, unimpeded flow of communications, both horizontally and
. vertically within organizations as wel|l as between the Owner and other program
participants, Is essential. The free exchange of Information between
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responsible Individuals Is also essential to the expedlent executlion of
qual Ity assurance activities,

Te promote the flow of communications and to assure positive attention to
qual ity problems within the Project's Qual Ity Assurance Program, |ines of
communication between the Owner and the organization of the other major
program particlpants are establ ished as fol lows:

1. Communications by Senlior Management - These communications

will deal with such matters as major changes In the scope of the
Qual Ity Assurance Progran. Communications will be addressed to the
responsible senior management official wlith copies to the major
program participants cognizant of the subject.

- These
communications will provide a direct formal or informal exchange of
Information between the Owner's Qual ity Assurance Chief and other
qual Ity assurance managers of organizations which have a direct
interface with the Owner, Copies of such communications will be
distributed to other major program participants cognizant of the
sub ject,

- These communications are encouraged
to identify and evaluate qual ity problems and to Initiate, recommend,
or provide solutions, Communications may also be formal or informal,
the choice of which shall depend on the significance of the subject
and the judgement of the individuals Involved.

Communication of qual ity assurance related activities within the Owner's
organization Is promoted through:

1. Periodic staff meetings of the Project Director.
2. Monthly qual Ity assurance program progress and status reporting.

Communication of qual ity assurance related activities between the Owner's
organization and the organizations of the major Program participants Is
promoted through:

1. Quarterly management review meetings atterded by the Quallity
Assurance Managers of the major program particlpants.

2. Monthly qual ity assurance program progress and status reporting by
major program participants,

2.0 QUALITY ASSURANCE PROGRAM

The Owner has establ ished anu . conducting ¢ quz! ity assurance program that
meets the criteria of 10 CFR 50, Appenu:iv R, A description of the activities
of this program is contazined herein and Is presented tc¢ demonstrate how the
Owner 1s meeting the applicable criteria,
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o

The policy and objectives of the Prcject Qual ity Assurance Program are:

1. To assure the attalnment of the level of qual ity necessary for the
accomp| I shment of the Project object!ves commensurate with Owner
responsibil ity for protection of the public health and safety, for
the protection of the environment, and for reliable plant operation,

2. To assure that facllities, systems, components, and equipment
designed, procured, fabrlicated, Installed, constructed, tested,

operated or modifled by or for the Owner, conform to speclfled
requlrements,

3. To assure that appropriate qual ity assurance activities are
implemented by or for the Owner,

2.2 RESPONSIBILITY

As described in Section 1,0 of this appendix, the Owner's principal operations
officer for the Project is the Project Director, The Director has day to day
management overview Involvement in the Project Qual ity Assurance Program and
the execution of the Owner's portion of the program.

‘ Responsibil ity for the execution of the Owner program rests with the CRBRP
Project Office organizational elements as detailed In the Owner's Implementing
l procedures, The quality assurance program management practices are performed
primarily by the Qual ity Assurance Division, while other Divisions of the
CRBRP Project Office are primarily responsible for performing selected
technical ly=related functions that are required for proper execution of
program activities,

The technical ly=related functions that are performed by other Divisions of the
CRBRP Project Office Include:

o Particlpation In multi=discipline audits and reviews,
| 0 Review and acceptance of program plans and procedures,

] o Revlew and concurrence wlth proposed corrective actions resulting from
audit fiIndings of defliclency.

o Execution of certelin design control and document control activities.
o Execution of certain contracting control activities,

To determine program status and to evaluate program adequacy, the Owner
executes an overall program review practice to assess the scope,
Implementation and ef fectiveness of the Quality Assurance Program. This
review Is performed by the Owner qual ity assurance organization at least
. annual ly using resources and Information at its disposal, Including the
results from survell lance, Inspection and audit activities.
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The Project Director receives the results of these management reviews in the
form of regular progress and status reports and other speclial reports as
approor iate. These reports outline the progress and status of qual ity
assurance activities, problems and nonconformances, qual ity trends and results
of audits. The Project Director reviews these reports and initiates whatever
management action is required to improve conditions and further implement the
progr'a".

in addition to the Project Director's review and assessment of the qual ity
assurance program, an annual review and evaluation of the Project including
the qual ity assurance program, Is performed by a select committee appointed by
the Breeder Reactor Corporation (ERC). The program is alsc subject to
pericdic review by the Project Steering Committee (PSC), see Section 1.4 of
the PSAR, This review may be performed by the PSC itseif, or by some other
organization on an ad hoc basis as they may choose.

2.2.2 FParticipants

Al though the Owner retains the responsioil ity for adequacy of the entire
Project Qual ity Assurance Program, other major particlipants are assigned by
contract the responsibility for establishing and implementing particular
program practices., These delegated functions are described in Section 2.3.3.

Program participation responsibilities are organized in a three |evel
structure illustrated in Figure 17A=2, The Owner portion of the program is at
the third level. The other major program participants shown at the second
level, and having a direct or indirect Interface with the Owner are:

The NSSS Supplier (NSSS/S)

The Reactor Manufacturer (RM)

The Architect-Engineer (AE)

The Fuel Supplier (FS)

The Balance of Flant Suppller (BOP Supply)
The Constructor (CONSTRUCTOR)
The Operator (OPERATOR)
The Envirommental Monitor (EM)

At the first level are the mul titude of systems, components, materials, and
service supplliers,

2.3 REQUIREMENTS
2.3.1 Qyerall

The requirements for the overal! Quality Assurance Program are contained In
RDT Stancdard F 2-2, 1973, with Amendments 1, 2, and 3, Qual ity Assurance
Program Requirements, and are [|lustrated by the Identification of the program
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|
elements shown In Figure 17A-3, Execution of a program which meets these |
requlrements will comply with 10 CFR 50, Appendix B, Qual ity Assurance |
Criteria for Nuclear Power Plants and Fuel Reprocessing Plants,

2.5.2 Program Elements Executed by the Owper

The elements of the overall Qual ity Assurance Program which will be executed
by the Owner are those identiflied as "Overall Program" and "Program
Management™ shown In Figure 17A=4, 7This Is the Owner portion of the program,
and it will be executed in accordance with plans, procedures and management
practices of the Owner. Figures 17A=12 and 17A-13 contain an index of the
Owner plans and procedures and indicates the program elemenis as deflined In
ROT F 2-2 and 10 CFR 50, Appendix B respectively that will be Implemented In
accordance wlth speciflc documents., A |isting of these procedures with a
brief description of each is contained In Attachment 1, These documentc are
contalned In the Owner's Manuals which have been developed to Implement the
qual Ity assurance pellicles, goals and objectives of the Owner Qual ity
Assurance Program,

2.3.5 Program Elements Delegated to Others

The responsibil ity for execution of varlious other program activities Is
delegated by the Owner to other major program particlpants and are appllied to
thelr respective scopes of particlpation as appropriate. Those inajor
participants may pass along those activities to subcontractors so that each
actlvity can be performed by those most quallfled. The ultimate responsi=
billty for adequate Implementation and performance by each participant is
retalned by the Owner. The Owner requires that each major particlpant cocu-
ment hls program in appropriate descriptions, plans and procedures, Fach
program is initially evaluated and approved by the Owner. Subsequently, each
particlpant's revisea, updated or new program plans and procedures are revlew-
ed on an ongoing basis and are accepted for Project use contingent upon Imple-
mentation resulting In conformance to Project requirements, Each major
participant's program is monitored on a continuing basis through review and
audit to assess |ts adequacy and to verify compliance with Project require-
ments Including provisions for special equipment, envirommental conditions,
skills, or processes as may be necessary.

The major elements of the FS Program are shown In Figure 17A-5, These include
the program management practices complemented by those practices for
procurement and manufacturing.

The major elements of the BEOP Supply Program are shown In Figure 17A-6. These
Include the program management practices complemented by those for procurement
and manufacturing,

The major elements of the NSSS Supplier/RM programs are shown In Figure 17A-7.,
These include the program management practices complemented by those for
design, procurement and manufacturing.

The major elements of the AE program are shown In Figure 17A-8. These Include

the program management practices complemented by those for design, procurement
and manufacturing.
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The major elements ot the Constructor program are shown In Figure 17A=9,
These include the program management practices complemented by those for
procurement, manufacturing, construction and installation.

The major elements of the Operator program are shown In Figure 17A-10. These
Include the program management practices complemented by those for operation,
maintenance and modl fication,

The major elements of the EM program are shown in Figure 17A-11, These
Include the program management practices complemented by those selected
practices associated with design, procurement and manufacturing,

2.3.4 Iransfer of Requirements to Others

The delegation of execution responsibility for program elements is
accompl Ished through contracts, These contracts will specify applicable
requirements of 10 CFR 50, Appendix B, for contractor qual ity assurance
programs,

The Owner's contracting practice Is executed under control led procedures
through which only prospective contractors who are judged to be capable of
performing to requisite qual ity stendards are chosen to participate. During
the course of their evaluation and selection, the qual ity achievement and
assurance capabilities of prospective contractors are determined and verlfled
through review and inspection and only those with demonstrated capabllity are
awarded contracts, Existing contracts that have been piaced wil| be changed
only under control led procedures,

2.4 SURVEILLANCE

Monitoring of the Project work by Project particlpants and the qual ity
assurance activities on that work will be performed to verlfy quality
achievement in thelr work performance, Included in this survelllance function
by the Owner is a regular management review practice of the quallty assurance
program to assess the adequacy of Its scope, Implementation and ef fectiveness,
Monitoring of the execution of the program will also be performed to verlfy
overal | program adequacy.

To accompl ish the survelllance function, Individuals of the Owner's qual ity
assurance organization are assigned to have cognizance over one or more of the
major participant qual ity assurance programs. Each cognizant individual
serves as a focal point to monitor program development and execution, and to
coordinate the participant's program with the Owner's program on a day-to-day
basis.

The Owner survelllance function Is one in which the Project performance and
the qual Ity assurance program activities of each contractor are monitored to
verify that qual ity assurance activities are, In fact, meeting their
objectives, Tc implement this function, the Owner has establ ished and
Implemented procedures:

For monitoring the project work plan as to what activities are belng
planned, what activities are being achlieved, and what activities have
been completed and thelr condition of acceptability.
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For monitoring the planning axd Implementation of first |ine quality
assurance activity which verifies that plans are made and
activities are conducted in a timely manner, are meaningful, and
which provides verification that the work is actually achieving the
qual ity requirement,

To assure control of approved changes In contracts and other procurement
documents,

For assuring that activities related to qual ity such as Iinspection and
test, are accomplished under sultable control led conditions Including the
use of approprlate equipment, a suitable enviromnment such as adequate
clean| iness and compl iance wlth necessary prerequisites for the glven
activity.

For review of contractor or supplier-generated documents for complete-
ness, acceptabillty and conformance to contract requirements before
accepting completed items,

For determining when Independent inspections or reviews shou!d be made
and ccnducting those inspections or reviews., To verlify that |tems,
documents, services, etc. conform to applicable codes and standards,
specifications and other contractual requirements,

For determining the need for an audit of qual ity assurance activities and
schedul ing the needed audits,

For maintaining cognizance over the work status and the status of
corrective action activities, for determining the effectiveness of the
qual ity assurance activities being performed; and to control and
determine disposition of contractor furnished |tems that do not conform
to contract requirements,

These basic elements of survelllance are performed through such activities as
the monitoring of werk plans, progress and status reports, correspondence,
nonconformance reports, Inspection reports, audit reports, open [tem reports,
devietion requests and critical [tem reports, direct survell lance or
inspection of work or direct audit of activities, methods and products.

Personnel of the Owner's organizaticn who are assigned responsibility for
verifying that contractor performance Is In accordance with requirements are
selected and assigned to thelr area f responsibiity based upon experience,
education, and management's assessr~nt of thelr performance capabilities.
They are observed for performance ev-luation on a continuing basis by
appropr iate management, On-going tr.ining and indoctrination programs are
conducted to famillarize personnel with technical objectives of the activity
belng moni tored, the requiremen*s that it must meet, the practices and
procedures to be executed In verifying conformance to requirements, and the
documentation of results,

2.5 INTERFACE COORDINATION

Controls are establ ished to cover Interfaces between the physical items of the
plant and to cover Interfaces between Individuals or groups performing other
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activities as wel |l as qual ity assurance activities, In general, Interface

control conslists of three elements,

The control

pr ocedures,

The control

These are:

of documents through the Iimnlementation of document control

of communications using communication control procedures,

The performance of, and participation In, technical reviews such as
design reviews,

A management review practice Is establ Ished through which programmatic

Interface coordination Is accomplIshed.

These reviews are executed as qual ity

assurance program management review meetings which provide a means for
assessing Project gual ity accomplishments, dlscussing program audits and
resclving management problems,

These meetings are held quarterly with a schedule puplished on a yearly basls.
The Owner or his representative chalrs each meeting which Is attended by
management representatives of each major qual ity assurance program

particlpant.

2.6 PROCRAM MANAGEMENT

Qual Ity Assurance Program Management practices, which Include those major
practices |lsted below are performed as described In other sections of thls
program description,

o

(¢]

O

o

Organization

Program

Planning

Document Control
Audits

Repor ting
Nonconformance Control
Corrective Action

Recor ds

Any program participant may request a program review meeting for
any special purpose or problem,

The Owner has establ Ished a management procedures system in which significant
plans and actlons are documented Including those affecting quality. This
system provides a mechanism wherein the policies and objectives of the Project

and the Project Qual ity Assurance Program are de

promul gated throughout the Owner organization.
procedures for the mandatory actions have been prejared, approved, and |ssued
for use as descrited In Section 5.1 of this Appendix. These procedures def Ine
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both the action to be performed and the responsible person or grecup for
performing the action, The Management Procedures Procedure directs
implementation of all CRBRP Project Office procedures when approved by the
Project Director, To provice positive identification and control of required
procedures tor qual ity assurance activities, manuals contalning these
procedures have been assembled and Issued and are closely control led by the
Qual ity Assurance Division and the Administrative Services Division., These
manual s each contain coples of the quality assurance program implementing
sucuments |isted in Flgures 17A-12 and 17A-13, Including a program description
from which the program descrigtion In this Appendix to Chapter 17 of the PSAR
was derlved., A brlef synopsis of those procedures is contained In

Attachment |,

The Qual ity Assurance Manual Is controlled using a document control log which
shows the distribution of each copy by copy number Including the distribution
of revisions, The Quality Engineering Branch of the Qual ity Assurance
Division Is responsible for this activity as well as the revision and
incorporation of changes to the manual defined and approved by the Chief,
Qual Ity Assurance, The contents of the CRBRP Qual Ity Assurance Manual are
reviewed and concurrence documented annually as a minimum and the manucl Is
updated as required to maintain It current,

In the execution of the program, should a disagreement arise from a difference
of oplnion between qual ity assurance personnel and other Project Office
personnel (englneering, procurement, constructicn, etc,), the principals
tremse| ves try to work it out, Should they fall to resolve the differences,
the heads of the respective divisions are brlefed on the problem by the
principals and they attempt to resclve the differences on their level. Should
they fail also, the problem is presented to the Project Director by the heads
of the Divisions involved, and he arbitrates the matter and renders &
decislon,

A summary description is provided In Chapter 14 of the PSAR of advanced
planning for the control of management and technical Interfaces between the
Constructor, A/E, NSSS Vendor, and Owner during the phaseout of design and
construction and during preoperational testing and plant turnover.

3.0 DESIGN CONTROL
3.1 OWNER IMPLEMENTATION

The Owner performs no design In the Prcject but has assigned the design
responsibl ity to other major participants in the Project. The Owner has
establ Ished and specifled the design guidel ines for the CRBRP, In addition,
the Owner has establ ished and speclfled the essential major plant parameters
to be Incorporated Into the design by the cognizant design particlipants, The
Owner monitors the development of the plant design through participation in

design planning, review, and development meetings with the appropriate design
organizations,

The Owner has establ Ished a Project-wide design control system that is based
primarily on a famlly of System Design Descrliptions (SDD) as the major vehicle
for design documentetion, review and approval. Through the SDD, the cognizant
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design contractors are responsitle tor the development and definitizing of the
Plart systems and components design four which they are assigned
responsibility. All SDDs are approved by the Owner. The Owner, therefore,
maintainse the technical supervision and edministretion of overall aspects of
the CRBRP dgesign. As such, the Owner has the respensibility, authority, and
gccountability fur all espects ¢f the CRBRP cesign and design control within
the specified design, cost and schedule constraints for the Project.

To implerent the design control functicn, the Owner has established design
review and approval requirements based upon @ four-level classification system
as listed below, and has provided for both external and internal design
interface contrcls. Externally, the Owner has defined interfaces and provides

direction to the responsible cesign organizetions as follows.

Type ' Deta - Requires Cwner Approval

Type 2 Dete - Requires NSSS Supplier and/or AE Approval
Type 3 Date - Requires KM or AE Approve!

Type 4 Dete - May be Supplier Approved

< SSS Supplier - The Owner provides direction directly to the NSSS
Suppller. For systems and equipment for which the NSSS Supplier has
gesign responsiblity, he recommends epprovel of Type 1 Data directly
to the Owner and the Owner takes approval action. The NSSS Supplier
provides Type 2, 3, and 4 date to the Owner for information and the
Owner reviews and tekes action oniy as appropriate.

o Reactor Manufacturer - The Owner provides direction to the Reactor
Manufacturers (RMs), who are major subcontractors to the NSSS
Sipplier, hkrough the NSSS Supplier for Type 1| systems and equipment
cata. The RMs submit these date to the NSSS Supplier and the Owner in
paral lel, and request approval ‘rom the NSSS Supplier. The NSSS
Supplier In turn reviews and comments on these data, and submits a
recommendation to the Owner for approval. The Owner approves or
disapproves after recelipt of the recommendaticn. The RM initiates
implementation of the activity upon receipt of the Owner approval. In
parallel, the NSSS Supplier issues a confirmatory authorization for
the RM to proceed on the basis of the Owner Approval Action. The RM
provides Type 2, 3, and 4 Data to the Owner for information and the
Owner reviews and takes action only as appropriate. (Normally, no
Owner action is required).

o Architect-Engineer - The Owner provides direction directly to the
Architect-Engineer (AE). For systems and equiprent for which the AE
has design responsibility, the AE recommends approval of Type 1 data
directly to the Owner and the Owner takes approval action. The AE
provides Type 2, 3, and 4 date tc the Owner for information and the
Owner reviews and tekes action only as appropriate.

The Owner has established an overall Design Interface Contrcol System for the
Prcject. The system provides for contrcl of system and equipment functional,
parametric, and physical interface requirements for all portions of the CRBRP.
Each design contrector is required to assure the accuracy and completeness of
interface date pertaining to systems and equipment under his cognizance.
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. | Functional and parametric Interfaces are control led thrcugh the SDDs.
Physical Interfaces are controlled by Interface Control Drawings (ICD) or
appropriate vendor documentation. The ICDs identify physical Interface
' characteriztics that are necessary to ensure compatabiliy geametrically,
functicnal ly, and with processes and enviromment between the overal |l equlpment
and |ts surrounding structure/facility (!ncluding mechanical, electrical and
flulcd requirements),

| In the Project Design Interface Control System the NSSS Suppller is
responsible for assuring that system-to-system inte-faces are establ Ished and

| maintained current and for approving ICDs. The NSSS Supplier Is responsible
for assuring that the required System-to=-Structure/Faciiity Interface date are
provided to the AE and for approval of its use.

The AE Is responsible to identify and schedule needed equipment to
structure/faclility interface data for design of Interfacing systems, equlpment
and structures under Its cognizance. The AE has the same responsibility for

| BOP system-to-system interfaces as descrited above for the NSSS Supplier,

Each design contractor is responsible for managing, scheduling, preparing,
maintaining, and updating interface data and applicable ICDs for mating
equlpment, systems and structures under his cognlzance,

The responsibility for performing interface coordination Is assigned to the
cognizant engineers of the responsible design organizations, The cognlzant
engineer assures that:

. a) Adequate Interface control Is exercised for his ares of cognlizance,

| b) ICDs for his system Interfaces are identifled, entered Into the
Project documentation status reporting system and produced.

| ¢) That ICDs reflect up-to-date information, and that system/component
designs within his scope of responsibility remalns within constraints
1 of approved SDDs and |CDs.

d) |Interface requireuwents between equipment and other equipment/
facllities and/or structures, if appropriate, Is included In the
equipment specifications,

e) That a!l "HOLDS" that impose a constraint upon an activity are
properly ldentifled on the ICD and that these "HOLDS" are prepared
for Input into the Project HOLD status system.

| f) That all ICDs are approved In accordance with the approval
requlrement for Principal Design Data,

| a@) That changes required to ICDs are processed in accordance with Change
Controi requirements,

The responsible cognizant englneer provides an up-to-date |Ist of Interface
requlrements to other affected cognizant engineers and coordinates proposed
. changes with them prior to Implementation,
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A supplier who is responsible for component design will be required to develop .
Interface requlrements that his component imposes upon any mating equipment,

The supplier is or will be required to provide this data to the responsible

design contractor for use in developing the required interface.

Internal ly, the Owner exercises control over the CRBRP design by three basic
proecesses.

a. Review and approval of Principal Design Data and significant changes
of these data Including the verification of design documents such as
SDDs, design input and criteria design drawings, design analyses,
computer programs, speciflcations and procedures,

». Performance of Design reviews and overview of contractor Design
Rev iew,

c. Technical Direction = In addition to scheduled reviews and approvals
(Items a and b above) the Uwner exercises design controi by continual
evaluation of design contractors' technical accomplishments on a
day-to~day working level basis and by providing technical guidance as
necessary to meet Project technical, schedular and cost objectives.
This guidance may be provided by memorandum from the Owner, by
meeting agreements, which are confirmed for implementation In writing
by *he Owner, or by telephone conversations that are subsequently
confirmed In writing. Cognizant englneers maintaln continuous
contact with cognlzant contractor and fleld offlce counterparts to
keep Informed on status of work, actions belng taken, and other .
significant activities.

The review and approval of principal design data and the performance of design
reviews Include cognizant personnel of the Englineering, Qual ity Assurance, and
Publlc Safety Divisions of the Project Office and the use and approval of
approprlate design review checklists to verify that:

1. Sultable design controls are applied to such disciplines as reactor
physics; selsmlc, stress, thermal, hydraullc, radiation, and the SAR
accident analyses assoclated computer programs, compatibil/ty of
materials; and accessibility for inservice Inspection, malntenance
and repalr.

2. Proper selection and accompl |shment of design verification or
checking methods such as design reviews, alternate calculations to
include the development, control and use of computer code programs,
or qual Ification testing have been performed by the cognlzant design
corntractors.

X, When a test program is used to verify the adequacy of a design, a
qual ification test of a prototype unit under acdverse deslign
conditions Is used.

4. Individuals or groups that were responsible for design verification
were other than the original designer and the designer's immedlate .

superv isor.
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5. The applicable regulatory requirements and design bases are
correctly translated into the speciflcations and drawings and that
deviations from specified qual ity standards are Identifled and
procedures are establ ished to ensure their control,

6. Approprliate and required qual ity standards are specified in the
deslgn documents.,

7. Deslign and specification changes, Inciuding fleld changes were
subjected to the same design controls and approvals that were

appl icabie to the origlinal design.

8. CTtandard "off the shel f" commercial or previcusly approved
mater ials, parts, and equipment that are essential to the safefty
related functions of structures, systems, ana components are
reviewed for sultabillty of application prior to selection,

9, Designs are reviewed to assure that design characteristics can be
control led, Inspected and tested, and Inspection and test date are
Identl|flied,

10, The selection of sultable computer programs, materials, parts,
equipment, and processes for safety-related structures, systems, and
components has included the use of authorlzed computer programs,
val Id (ndustry standards and speclflcations, mcterial and prototype
hardware testing programs, and design reviews,

The Owner recelves these documents Into an englneering document control system
which insures accountability throughout the review process. Each design
document |s asslgned to a cognlzant engineer of the Owner englneering
organization who reviews the design for adequacy and coordinates that document
through the review process. He selects the additional reviewers necessary and
routes these documents through qual ity assurance for further review. These
design oscuments and thelr revisions are distributed in a timely manner and
the control system Is so designed to prevent inadvertent use of superseded
material, The cognizant englneer serves as a monltor for this process and

al so assures that errors and deficiencies that adversely affect safety-related
structures, systems and components In the design process, Including design
methods (such as computer codes) are documented, reported according to code,
standard or regulation and fol lowed up to see that appropriate corrective
action Is taken., The cognizant engineer coordinates the resul ting comments
and forwards them through top management to the orliginator,

Changes In design documentation, Including fleld changes, are processed with
the same requirements as the original design. The Owner monitors the design
control measures exercised through survell lance and audit as part of the

qual Ity assurance program, Design documents, review records, and changes
thereto are col lected, stored and maintained In a systematic and control led
manner through the Owner Jesign document control and qual ity records
activitles, These activities as wel! as the entire CRBRP design control
process are covered by written procedures and are executed to carry out design
activities in a planned, controlled and orderly manner,
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The Owner has established a Project-wide Design Change Control practice that
requlres that changes to approved design data are processed as an Englneering
Change Proposal (ECP) recelving the required approvals based upon the Data
Type involved, Once the change has been approved, documentation Is Issued
thet defines and authorizes the change and directs Implementation of the
change.

In addition to the activities already outlined for technical direction, the
Owner reviews and accepts for Project use the programmatic documentation which
aftects the design control activities., Owner procedures have been implemented
which assure that the applicable regulatory requirements and design bases are
correctly translated in the written procedures and Instructions of contractor
programs as well as within the Owner's Internal program. These procedures
also assure that changes to requirements and qual !ty standards are control led
and are properly Implemented.

The Project design guidel ines were prepared, documented and |ssued under a
closely control led process. These guidel ines are malntained by that same
control led process In accordance with establ ished procedures, The Owner

qual Ity assurance organization participates in and monitors the design control
practice and periodical ly audits this practice to assure Implementation and
adequacy.

3.2 REQUIREMENTS OF OTHER PARTICIPANTS

CRBRP Project participants who are assigned design responsibilities are
required by contract to exerclise design control practices In accordance with
specifled requirements., These practices Include the fol lowing:

o Design Pianning
o Design Definition and Control

. Design Criteria

. Codes, Standards and Practices

. Engineering Studies and Analyses
. Parts, Materials and Prccesses

. Design Descriptions

. Specifications, Drawings and Instructions
. ldentiflication

8. Acceptance Criteria

9. Interface Control

10. Engineering Hoids

11. Calculations

12. Computer Codes

o Document Review and Control

1. Document Revliews

2. Document Control

3. Engineering Drawing Lists
4. Drawing Checks
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o Design reviews

Required design verification for the level of design activity

accompl Ished s to be performed prior to release for procurement,
manufacture, construction, or release to another organization for use
In other design activities, In all cases, the design verification is
to be completed prior to relyling upon the component, system, or
structure to perform its function.

o Development

(Including provisions that prototype component or feature testing is
performed as eariy as possible prior to Installetion of plant
equipment or prior to the point when the installation would become
irreversible.)

o Fallure Reporting and Corrective Action

The required practices are to Include the review of design drawings
and speciflcations by the QA organization to assure that the documents
are prepared, reviewed, and approved In accordance with internal
procedures and that the documents contein the necessary qual ity
assurance requirements such as inspection and test requirements,
acceptance requirements, and the extent of documenting Inspection and
test resul ts,

The Owner monitors major participant design control practices and perlicdical ly
audits the particlipants practices to specifled requirements to assure proper
implementation and adequacy of the practice.

4.0 PROCUREMENT DOCUMENT CONTROL
4.1 OQWNER |IMPLEMENTATION

The Owner does not normal ly procure plant components directly, but does <o
through other Project participants., However, when the Owner does chocse 10
procure plant components directly, it accomplishes this action In accordance
with the same requirements as Imposed on other Project particlpants. The
Owner has estebl ished and Implemented a practice for control of procurement
documents to assure that procurement functions are accompi Ished In accordance
with the applicable contracts, codes, standards, drawings, and speclfications.
This practice i< carried out under written procedures which provide for
coordlnation and implementation of procurement planning, procurement
activities among Project particlipants and review of procurement documents such
as preprocurement plans and purchase orders, and changes and/or modlf'cations
thereto by designated personnel to assure that these documents are complete
and correct,

Technical portions of procurement documents are prepared by the AE, RM's and
the Constructor, approved by the NSSS Supplier for RM items and submitted to
the Owner for review and approval. When a plant procurement cocument is
recelved by the Owner, It is routed to the Assistant Director for Procurement
(AD/PR). The AD/PR coordinates the Owner review In conjunction with the
cognizant engireer. The review Is conducted thoroughly but as promptly as
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possible. To conduct reviews and expedite approvel of procurement documents,
a checkl st is used by procurement document reviewers. These checklists are
rather extensive and include such check points as whether or not the
procurement documents:

1. ldentify the documentation (e.g., drawings, speclflications,
procedures, Inspection and fabrication plans, Inspection and test
records, perscnnel and procedure qualiflications, and material
chemical and physical test results) to be prepared, malntalned, and
submitted as applicable to the purchaser for review and approval.

2. Contain or reference the design basis technical requlrements
Including the appllicable regulatory requirements, components, and
material Identification requirements, drawings, speciflcation, codes
and industrial standards, test and inspection requlirements, and
special process Instructions for such activities as welding, heat
itreating, nondestructive testing, and cleaning.

3. ldentify the applicable 10 CFR 50, Appendix B, requirements which
must be compl!ied with and described In the supplier's QA progranm.

4, ldentify those records which shall be retalned, controlled,
maintained, or del ivered to the purchaser prlior to use or
Instal lation of the hardware.

5. Contalin the procuring agency's right of access to suppller's
facllities and records for source Inspection and audit,

6. Provice for spare or replacement parts of safety-related structures,
svstems, and components being subject to controls at least equivalent
to those used for the original equipment,

All changes and revisions to procurement documents are subject to the same
review and approval requirements as the original documents,

Procurement document reviewers are specified by the AD/PR and the cognizant
engineer, Reviewers are selected on the basis of thelr quallfications and
thelr ability to provide a meaningful Input to a particular document. The
selected Owner reviewers include as a minimum, the AD/PR or his designated
representative, the head of the Owner qual ity assurance organization or his
designated representative and the Owner cognizant engineer. The selected
reviewers also Include contract and procurement staff and, as approprlate
counsel, patent and flinance representatives. The respective cognlzant
englneer has the principal responsibility for determining the sultabil ity and
adequacy of technical specifications Included In procurements documents,

The qual Ity assurance reviewer has the principal responsibility for
determining the adequacy of the procurement documents regarding qual ity
assu—ance requirements, He is trained and qualifled In qual ity assurance
practices and concepts to make this determination, This review Is to
determine that qual Ity and qual ity assurance requlirements are correctly
stated, Inspectable, and controllable; there are adequate acceptance and
rejection criteria; and the procurement document has been prepared, revliewed,
and approved In accordance w!th QA program requirements,
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The AD/PR has the principal responsibility for determining the overall
adequacy of administrative, financial, and contractual aspects of procurement
documents.

Comments from reviewers of procurement documents are made In writing. After
recelving and resolving all comments, the AD/PR prepares formal correspondence
to the approprlate participant and reflects comments, approval, or notifles
the participant of the reasons for dlsapproval.

The Owner qual Ity assurance organization both participates in and moniters the
execution of this practice. Periodically the Owner qual ity assurance
organizalon audlts or arranges for Independent audlt of this practice to
assure Implementation and adequacy.

4.2 REQUIREMENTS OF PARTICIPANTS

Each Project participant, who Is assigned procurement responsibility Is
required by contract to Implement and maintaln a procurement document control
practice that fulfllls the assigned qual Ity assurance requirements, This
practice will Include the preparation of procurement documents to contain the
fol lowing:

Scope of Work

Technlcal Requlrements

Qual Ity Assurance Program Requirements

Right of Access

Special Qual ity Assurance Requirements
Documentation Requlrements

Nonconformance Control

Transfer of Requirements to Lower Tler Particlpants

00000000

This practice will also Include:

o Procurement Document Review and Approval
o Document Contrcl (Release, Distribution and Change)

, Owner monitors major participant procurement document control practices

1d perlodical ly audlits the particlpants practice to assure proper
implementation and adequacy.

5.0 INSTRUCTIONS, PROCEDURES AND DRAWINGS
5.1 QWNER IMPLEMENTATION

The Owner has established and implemented a practice of prescribing In
documentary form the requlred qual ity of plant structures, systems, and
components and necessary activities to assure attalinment of requisite quallty
through work activities, This practice Includes specifying division of work
responsibil Itles and the Project-wide practices to be implemented In execution
of those responsibilities, Through this practice, the fol lowing documents
have been prepared:
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o Plant Design Guidel Ines '

0 Management Pol Icles and Requirements

o Contract Statements of Work

o Envirommental and Safety Analysis Reports
o Pollcies, Procedures and Instructions

o Reports

o Records

The Owner has prepared hls procedures and Instructions In accordance with
procedures that prescribe the format to be fol lowed and the identifica*lion
system to be used. These procedures cover all activities of management,
engineering and design control, document review and control, procurement,
survelllance activities, audits, and records management. These procedures
prescribe methods for performing qual Ity-related activities In conformance
with the requirements of 10 CFR 50, Appendix B.

The Owner procedures are organized under a Management Procedures System which
is administered by a procedures coordinator from within the Owner
organization., The procedures coordinator Is assigned the function of

control ling the Issuance of procedures to assure coordination and consistency
in format, content, etc. The procedures system itself Is organized along .
divisional I|ines (Engineering, Procurement, Construction, Qual Ity Assurance,

Publ ic Safery, Operations, Project Control, Administrative Services, and
others) which give the responsible managers the responsibilities for:

© Assuring that policles of a continuing nature are Incorporated In the
Management Procedures System (MPS),

o Incorporating applicable |aws, standards such as 10 CFk 50, Appendix
B, Executive Orders, decics!ons and directives of the Project Steering
Committee (PSC) Into the procedures to the extent necessary to show
the requirements placed upon the Owner,

o Determining the coverage and content of management directives
necessary to carry out thelr assigned fur.ctlions, assuring the accuracy
and currency of the procedures, and arranging for the cancel lation of
those that become obsolete.

o Approving procedures for which they are responsible. Obtaining
| review, comment, and document concurrences by other organizational
units when appropriate.
o Submitting to the Procedures Coordinator:

2, Draft Procedures for Review of Format
b. Final Procedures for Director Approval ‘
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o Determining, with concurrence of General Counsel, what portions of
procedures, if any, shall be communicated to the contractors.
Furnishing to the Procedures Coordinator the names of contractor
personnel to whom such material together with any appropriate
supplementary explanation or instructions should %: distributed.

The Procedures Coordlinator: assures that style, format, content, terms, tities
and numbering sequence of all procedures conform to the requirements of the
Management Procedures System,

The Chief, Administrative Services, Is the prime control officer for
procedures and as such:

o Effects the printing and distribution of the final approved procedures
and subsequent revislons,

o Maintalins a master file of all current approved CRBRP Project Otflice
procedures and a reference f!le of previously Issued procedures and
thelr revision,

o Prepares and maintains an index of procedures.

Organization Unlt Managers are responsible for writing and Implementing the
procedures necessary for thelr division, General Administration procedures
cover pollicles and procedures which apply to all employees, The Project
Director approves for issuance all CRBRP Project Offlce procedures, The
Individual division procedures are approved by the responsible Division
Manager and recommended to the CRBRP Project Director for flnal approval.

Each new procedure or revision of existing procedure Is prepared using the
Management Procedures System numbering code and format,

Each division establ Ished steps for the review of draft procedures within the
division. If a procedure applies to more than one division, the other
divisions affected receive the draft procedure for review. A draft is sent to

the Procedure Coordinator who reviews It for format, style, and numberirg
sequence,

The flnal procedure or revision of an exlsting procedure is approved by the

appropriate division manager responsible for that particular subdivision of

procedures, Is concurred In by the Chief, Quallty Assurance, and Is approved
by the CRBRP Project Director, and released for implementation.

Distribution ot each procedure or revision of existing procedure Is |isted and
flled with the procedure In the procedure master file., The reglster shows
which revision Is current,

The Owner's practice for documenting, in written form, the requirements for
and results of activities affecting quality Is, Itself, executed In accordance

with document control procedures [dentifled under Section 6.0, Document
Control.

The Owner's Qual Ity Assurance Organization both participantes in and monitors
the execution of this practice. Periodically the Qual Ity Assurance
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organization audits or arranges for Independent audit of this practice to
assure implementation and adequacy.

5.2 REQUIREMENTS OF OTHER PARTICIPANTS
CRBRP Project participants, who are assigned responsibility for performing
work activities affecting quality, are required by contract to establish and
implement a practice of prescribing those activities in documented form that
fulfills the quality assurance requirements. This practice will include the
preparation of the following types of documents:

o Policies, Procedures and Instructions

o Quality Records

0 Quality Status Reports

o Design Specifications to include Quantitative Acceptance Criteria such
as Dimensicns, Tolerances, and Operating Limits

o Design, Manufacturing, Construction and Installation Drawings to
include as-built crawings thet accurately reflect the actual plant
configuraticn

¢ System Design Descriptions

o Manufacturing, Construction, Instailation, Inspection and Testing
Specifications, Procedures, and Instructions to include Qualitative
Acceptance Criteria such as workmanship samples

o Test Procedures

¢ Topical Reports and input to SARs

The Owner monitors major participant documentation practices and periodically

audite the participants practice to assure proper implementation and adequacy
and to verity that important activities have been satisfactorily accomplished.

6.0 DOCUMENT CONTROL

6.1 OWNER IMPLEMENTATION

The Owner has estallished and implerented a document control system that
fulfills the quality assurance program requirements and applies to those types
of documents prepared by the Owner and identified in Sections 3, 4 and 5 of
this description.

The controllea documents or iginated by the Owner are processed in a controlled
manner to assure the following:

o Uniformity of format of initial and subsequent issuances.
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o Proper ldentification as to the originator and date of origin of a
document, and a mechanism for verification of the authenticity of
Information,

o Positive review and approvel by persons qualifled to determine the
correctness of the Information presented and to judge Its ultimate
useful ness,

o Prompt and accurate Issuance and distribution, Including a mechanism
for recelpt control, of both the original document and subsequent
revisions to prevent inadvertent use of superseded materlial and to
place documents In work areas In a timely manner,

o Efficlent revision of documents when necessary to clarify, correct,
augment or up-date the content of a document, while preserving the
Integrity of originally approved and released Information,

o Qual ity Assurance requirements are properly stated, are adequate and
are Included prior to Implementation,

o Documents are avallable at the location where the activity will be
performed prior to commencing the work.,

Control led documents are standardized by procedure as to ldentiflcation,
format, and numbering, These documents are reviewed for adequacy by Division
Chlefs, and/or the CRBRP Project Director, as appropriate. The Chief of the
Division originating the control led document determines the extent of
necessary reviews., The draft controlled document is routed to the appropriate
reviewing personnel/organizations, Comments of reviewlng personnel are
resolved prior to final approval of the document., A record of the review
sequence which has been accomplished |s documented and retained. Changes or
revisions are reviewed and approved by the same Divisions that performed the
original review and approval. |f the control led document will be Issued only
to personnel of the originating Division, the respective Division Chlef may
approve the document for issue upon completion of necessary reviews, |f the
control led document is to be Issued to personnel outside of the originating
Division, the respective Division Chief secures any necessary higher l|evel
approvals, The Chief of the Division originating a control led document

establ Ished an appropriate periodic review schedule for the approved document,
The primary purpose of these reviews Is to determine |f changes In Project
status have resulted In the need for revislions to the control led documents.

The originating Division establ ishes and maintains an appropriate |isting of
the distribution of the document upon Issue. A recelpt page Is attached to
the transmitted control led document which requests the person recelving the
document to sign and date the page and return It to the originating Division,
A designated person Initials the respective distribution |Isting upon recelpt
of the signed page to reflect accompl Ishment of transmittal and recelpt. He
also reviews the Division's control led document distribution |Isting at |east
bl-monthly to fol low=up on any del Inquent recelpt pages. This distribution
Ilsting Is a master |ist which Is updated periodical ly to show current
revision, number dlstributed, location, etc. Revisions to controlled
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documents are systematically processed with the same procedure as the
original. Changes are alsc reviewed and approved by the same Divisions that
performed the original review and approvals.

The Owner Qual ity Assurance organization both particlipates In and monitors the
execution of the Document Control System. Perlodically the Quallty Assurance
Organization audits or arranges for Independent audit of the Document control
System to assure Implementation and adequacy.

6.2 REQUIREME!’"S OF OTHER PARTICIPANTS
Each Project participant Is required to Implement and maintaln a Document
Control System that fulfllls the assigned requlrements Imposed by contract and
to control these documents prepared as described In Sectlon 5.2 of this
description., The Document Control System will Include elements of:

o Document Preparation

o Document ldentiflicat!on

o Document Review and Approval

0 Document Issue, Distribution and Sterage

o Document Revision

The Owner monitors major particlpant Document Control Systems and perlodical ly
audits the participants system to assure proper Implementation and adequacy.

7.0 CONTROL OF PURCHASED MATERIAL. EQUIPMENT AND SERVICES
7+1  OWNER IMPLEMENTATION

The Owner has establ ished a practice for control of contracting activities
associated with the major contractors participating In the CRBRP Project,
including the direct procurement of components when the Owner chooses to be
the purchaser. The contracting practice Includes the fol lowing:

o Contract Document Preparation, Review and Change Control
o Selectlion of Contractors

1. Qualified personnel evaluate the contractors capabli| ity to provide
services and products of acceptable quallity.

2. The Qual ity Assurance, Englineering and Procurement personnel
participate in the evaluation of contractors.

3, The evaluation of contractors Include one or mere of the
fol lowing:

a. The contractor's capablility to comply with the elements of 10
CFR 50, Appendix B which are applicable to the def Ined scope
of work.
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b.

Ce

A review of previous records and performance of contractors
who have provided a similar scope of work to others.,

A survey of the contractor's facllities and qual ity assurance
program practices to determine his capability to perform the
required scope of work in accordance with requirements,
Results of these surveys are documented and filed In the
Owner's of fice.

o Proposal Evaluation and Award

o Customer's control of contractor's performance.

1.

Survell lance of contractors during design, procurement,

mai ntenance, Installation and operation of materials, equipment,
components and facilities Is planned and performed with qual ity
assurance organization participation in accordance with written
procedures to assure conformance to specifled requirements, These
procedures provide for:

a.

Speclfication of the activities to be monitored or otherwise
veriflied, and accepted; the method of survelllance and the
extent of documentation required; and those responsible for
Implementing these procedures,

Audits and survell lance that verlfles contractor compliance
with qual ity and qual ity assurance requirement, Survelllance
Is performed on an on-going basis to verlfy acceptable
performance,

o Acceptance of item or service by or for the customer

1.

Activitin; at point of recelpt of suppllier-furnished maferlal,
equipment and services |s performed to assure that:

C.

d.

The material, component, or equipment is properly ldentifled
and corresponds to the Identification on the purchase document
and with the recelving documentation,

Inspection of the material, component or equipment, and
acceptance records Is performed and Judged acceptable In
accordance wlith predetermined Inspection Instructions, prior
to Instal lation of use.

Inspection records or certificates of conformance attesting to
the acceptance of material, components, and equipment are
avallable at plant prior to Installation or use.

Items accepted and released are identifled as to thelr
Inspection status prior to forwarding them to a control led
storage area or releasing them for installation or further
work,
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e. Nonconforming |tems are segregated when practicable,
control led, and clearly Identifled unti| proper disposition Is
made.

o Corrective Action with regard to the contracting process
¢ Qual ity Assurance Records

1. The contractor furnishes the following records, as a minimum, to
the customer,

a. Certiflcations that speciflcally Identify (e.g, by the
purchase order number) the purchased material or equipment and
the specific procurement requirements (codes, standards,
speci flcations, etc,) met by the !tems.

b. Certifications that identify any procurement requirements
which have not been met together with a description of those
nonconformances dispositioned "accept as Is" or "repalr,”

Revlew and approval of data by quallfled personnel Is performed 'n accordance
with establ Ished procedures as described In Section 3.0 ana 6.0 of this
Appendi x.

Procurement of spare or replacement parts for structures, systems, and
components Important to safety Is subject to present qual ity assurance program
controls, to codes and standards, and to technical requirements equal to or
better tha: the original technical requirements, or as required to preclude
repetition of defects.

7.2 REQUIREMENTS OF OTHER PARTICIPANTS

ProJect participants, who are assigned responsibillity for procurement of
material, equipment and services, are required, by contract, to establish and
Implement a system for control of those procurements Including Interfaces
between design, prccurement, and qual ity assurance organizations, Each system
will Include the fol lowing elements:

© Procurement Document Preparation, Review and Change Control
o Selection of Procurement Sources

1. Qualified personnel evaluate the suppllier's capablllty to provide
services and products of acceptable quality.

2. The Qual ity Assurance and Engineering personnel particlipate In the
evaluation of those suppllers providing critical items.

3. The evaluation of suppllers is based on one or more of the
fol lowing:

a. The suppller's capablility to comply with the elements of 10
CFR 50, Appendix B, which are applicable to the type of
material, equipment, or service belng procured.
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b. A review of previous records and performance of supplliers who
have provided similar articles of the type belng procured,

c. A survey of the suppller's facllities and qual ity assurance
program practices to determine h!s capabllity to supply a
product which meets the design, manufacturing, and qual Ity
assurance requirements, Results of these surveys are to be
documented and flled at the buyer's facllity. If an LCVIP
letter of confirmation or the "CASE" Register Is used to
establ Ish the quallfications of the suppiler, the
documentation on flle Is to Identify the letter or audit used.

o Bid-Evaluation and Award

o Purchaser's control of supplier's performance.

1.

Survel | lance of suppllers during fabrication, Inspection, testing,
and shipment of materials, equipment, and components [s planned
and performed with qual Ity assurance organization participation In
accordance with written procedures to assure conformance to the
purchase order requlrements, These procedures provide for:

a. Specification of the characteristics or processes to be
wltnessed, Inspected or verlfled, and accepted; the method of
survel | lance and the extent of documentation required; and
those responsible for implementing these procedures.

b. Audlits and survelllance which assure that the suppller
compl les with all qual ity and qual ity assurance requlrements,
Survell lance |s performed on those [tems where verlification of
conformance to procurement requirements cannot be determined
upon recelpt,

c. Special quallty verification activities to provide the
necessary assurance of an acceptable Item for commerclal
"of f~the-shel f" [tems where speclflc qual ity assurance
controls appropriate for nuclear appllcations cannot be
imposed by the purchaser Iin a practicable manner.

o Acceptance of item or service

1.

Receiving activities associated with suppller-furnished material,
equipment and services Is performed to assure that:

a. The materlal, component, or equipment, Is properly Ident|fled
and corresponds (to the Identi¢ication on the purchase

document and) with the recelving documentation,

b. Inspection of the material, component or equlipment, and
acceptance records |s performed and judged acceptable In
accordance wlth predetermined Inspection Instructions, prior
to Instal lation or use.
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c. Inspection records or certificates of conformance attesting to
the acceptance of materlial, components, and equipment are
avallable at plant site prior to Installation or use.

d. Items accepted and released are Identifled as to thelr
Inspection status prior to forwarding them to a control led
storage area or releasing them for Instal lation or further
work,

e. Nonconforming |tems are segregated when practicable,
control led, and clearly Identlfied unti| proper disposition Is
made.

o Corrective action with regard to the procurement process
o Qual ity assurance records

1. The supplier furnishes the fol lowing records, as a minimum, to the
purchaser.

a. Certifications that speciflically identify (e.g., by the
purchase order number) the purchased material or equipment and
the specific procurement requlrements (code, standards,
specl fications, etc.) met by the I[tems.

b. Certifications that identify any procurement requirements
which have not been met together with a description of those
nonconformances dlspositioned "accept as Is" or "repalr."

The review and approval of suppller-furnished data by qualified
personnel [s performed In accordance with establ Ished procedures.

Each major particlpant reviews and provides appropriate approval of suppllier
generated documentation, such as certiflications, for completeness,
acceptabl|lity, and conformance to contract requirements before accepting
completed |tems, At recelpt inspection, each contractor routinely or
perlodical ly val idates suppller-furnished material certiflcations by means of
Independent analysls or overchecks. The particlpants recelpt inspection
planning def ines the necessary Inspections and tests and provides for
Inspection density adjustment depending upon source, qual ity performance
history, lot size and other factors.

The Owner monitors major participant procurement practices and perlodical ly
audits the participant's practices to assure proper Implementation and
adequacy.

8.0

8.1

The Owner delegates execution responsibility for Identiflcation and control of
materials, parts and components to the other major project particlpants
through contracts.,
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8.2 REQUIREMENTS OF OTHER PARTICIPANTS

Each project participant, who has an assigned responsibility for materials
(including consumables), parts and components including partially fabricated
subassemb| ies 1+ required, by contract, to estatlish and implement
identification and control practices. The description of the practices should
include organizational responsibilities. Each participant's identification
requirements are to be determined during the initial planning stages and their
practice will assure: that identification of the item is maintained, both on
or attached to the item and on records traceable to the item as required
throughout fabrication, erection, installetion, and use of the item; the
item(s) can be traced to the appropriate documentation such as drawings,
specifications, purchese orders, manufacturing and inspection documents,
deviation reports, and physical and chemical mill test reports; that the
method and location of icentification does not affect the function or quality
cf the item being identified; and thet the correct identification of items is
accompl ished and verified prior to the release for fabrication, assembly,
shipping and installetion. These practices will be designed to preclude the
use of Iincorrect or defective materials, and parts im- rtant to the function
ot safety-related structures, systems, and components.

The Owner monitors major participant identification and control of materials,
parts and components practices and periodically audits the participants'
practices to assure proper implementation and adequacy.

9.0 CONTROL OF SPECIAL PROCESSES
9.1 OWNcR IMPLEMENTATION

The Owner delegates execution responsibility tfor control of special processes
to the other major Project participants through contracts.

9.2 REQUIREMENTS OF OTHER PARTICIFANTS

Project participants who are assig:..ad respensibility for activities where
special processes are involved, are required, by contract, to es ablish and
implement practices to assure adequate performance and contrcl of special
processes such as welding, heat treating, nondestructive examination, bcnding,
coating, soldering, plating, hard surfacing and cleaning. These practices
will include the following elements:

o Description of the criteria for determining those processes thet are
control led as special processes. A listing of special processes,
which are generally those processes where direct inspection Is
impussible or disadvantageous, should be provided.

o Description of the organizational responsibilities, including these
for the quallty assurance organizetion, for qualification of special
processes, equipment, and personnel.

o Qualification of procedures, equipment, and personnel for performance
of speclial processes in accordance with applicable codes, standards,
qual ity assurance procedures, specifications, or supplementary
requirements., The quallity essurance orgarization Is involved in the
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qual 1flcation activities to assure that they are satisfactorily .
performed.

o Special processcs are performed by quallfied personnel using quallfied
procedures and equipment with establ ished procedures for recording
evidence of acceptable accompl |shment,

o Qualification records of procedures, equipment, and persconnel
associated with special processes are establ ished, filed, and kept
current,

The Owner monitors major participant special processes control practices and
periodical ly audits the participants' practices to assure proper
Implementation and adequacy.

10.0 INSPECTION
10.1  QOWNER IMPLEMENTATION

The Owner delegates execution responsibility for direct inspection of Items
and work practices to each major participant in his assigned scope of work by
contract. The Owner or his agent may perform |Imited Inspection and wltnesses
Inspections on a selective basis., When the Owner elects to perform or have
his agent perform Inspections, the practice fol lowed will conform to the same
requirements Imposed upon other participants,

10.2 REQUIREMENTS OF OTHER PARTICIPANTS .

Each particlpant who |s assigned responsibility for performing procurement,
manufacturing, construction, or operation activities that affect quality, Is
required, by contract, to establish and Implement an Inspection practice of
sufficlent scope to be fully effective. The Inspection practice will Identlfy
and verlfy conformance of [tems and services with the documented
speciflications, Instructions, procedures and drawings for accomplIshing the
required activities. The program wlll| assure that:

o Organizational responsibilities for inspection are described.
Inspection personnel are Independent from the Individual or
group performing the activity being Inspected. If the Individuals
performing Inspections are not part of the qual ity assurance
organization, the Inspection procedures, personnel qualification
criteria, and Independence from undue pressure such as cost and
schedule should be reviewed and found acceptable by the quallty
assurance organization prior to Initiation of the activity.

o Program procedures are developed with qual ity assurance organization
particlpation to provide criteria for determining the accuracy
requirements of Inspection equipment and the timing of required
inspection, or defiInition of how and when Inspections are performed.

o Inspection procedures, Instructions, and checklists contain the

fol lowling: .
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Ident! fication of characteristics to be Inspecied.

Identiflication of the Individuals or groups responsible for
performing the Inspection operations,

Acceptance and rejection criteria.
A description of the method of Inspection,

Specification of the necessary measur ing and test equipment,
Including accuracy requirements,

ldentiflcation of required procedures, drawings and
speciflcations, Including appllicable edition or revision.

Inspection procedures or instructions are avallable with necessary
drawings and specifications for use prlior to performing Inspection
operations,

Inspectors (including NOT personnel) are qualified In accordance with
appropr late codes, standards, and company training programs, and their
qual Ifications and qual Ification records (certifications) are kept
current,

Mod| flcations, repalrs, and replacements are Inspected In accordance
with the origlinal design and inspection requirements or acceptable
al ternatives,

Provisions are establ ished that identify mandatory Inspection hold
points beyond which work may not proceed until Inspected by a
designated inspector,

The indlviduals or groups who perform recelving and process
verlfication Inspections are ldentlfled.

Provisions are establ ished for indlrect control by monitoring
processing methods, equipment, and personnel If direct Inspection Is
not possible,

Inspection results are documented, evaluated and thelr acceptabil ity
determined by a responsible Individual or group.

The Owner monitors major participant inspection practices and perlodically
audlts the particlpants practice to assure proper implementation and adequacy.

11.0 IEST CONTROL
11,1 OWNER IMPLEMENTATION

The Owner delegates execution responsibility for testing and test control
practices to the other major participants by contracts. The Owner will witness
tests by the major project participants on a selective basis and he or his
agent may, upon |Imited occasions, conduct independent tests of his own. When
the Owner elects to perform or have his agent perform tests, the test control
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practices will conform to the same requirements Imposed upon other .
participants.

11.2 REQUIREMENTS OF OTHER PARTICIPANTS
Each particlipant, who Is assigned responsibllities for performing devel opment,
procurement, manufacturing, construction or operation activities that affect
qual Ity, Is required by contract to establish required tests, Including proof
tests prior to Installation and preoperational tests and to establish a
testing control practice which will Include the following elemenis:
o ldentification of required testing to demonstrate that the [tem
will perform satisfactorily In service and that testing activities are
Identifled, documented, and accomplIshed In accordance with written
control led procedures,
o Written test procedures that incorporate or reference the requirements

and acceptance |Imits contained In applicable design
and procurement documents,

0 Written test procedures that include:

a. Instructions for testing method and test equipment and
instrumentation.

b. Provlicions for the following as appropriate:
- Cal ibrated Instrumentation ‘
- Adequate and appropriate equlpment
- Trained, qualified, and |icensed or certified personnel
- Preparation, condition, and completeness of Item to be tested
- Sultable and control led environmental conditions

- Mandatory Inspection hold points for witness by Owner,
contractor, or authorized Inspector

- Provisions for data col lection and storage

- Acceptance and rejection criteria

- Methods of documenting and recording test data and results

- Provislons for assuring test prerequisites have been met
¢ Test results are documented, evaluated, and acceptance status

identified by a qualiflied, responsible Individual or group.

o Modiflications, repalrs, and replacements are tested In accordance wlth
the original design and testing requirements or acceptable alternates. .
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The Owner monitors major participant testing and test control and pericdical ly
audlts the participants' test control practices to assure Implementztion and
adequacy.

12,0 CONTROL OF MEASURING AND TEST EQUIPMENT
12.1  QWNER IMPLEMENTATION

The Owner delegates execution responsibility for control of measuring and test
equipment to the other major Project participants through contract., In those
instances where the Owner elects 1o perform or have his agent perform
inspections, examinatlions, or tests, the measuring and test equipment will be
control led In ac.ordance with those requirements Imposed upon the
particlpants,

12,2 REQUIREMENTS OF OTHER PARTICIPANTS

Project participants, who are assigned responsibility for performing
Inspections, examinations, or tests, are required by contract to esteblish and
Implement a system for calibration and control of measuring and test
equlpment,

This system will include the fol lowing elements:

¢ Procedures that descrite the calibration technique and frequency,
maintenance, and control of all measuring and test instruments, tools,
gages, fixtures, reference and transfer standards, and nondestructive
test equipment which are used In the measurement, Inspection, and
monitoring of safety-related components, systems, and structures. The
review and documented concurrence of these procedures is described and
the organizations responsible for these functions are ldentifled,

o Measuring and test equipment is identifled and the cal ibration test
data is identifled as to the equipment to which It appll=s,

o Measuring and test equipment is |abeled or tagged or "otherwlse
control led" to Indicate the due date of the next cal ibration., The

method of "otherwlse control led" shall be described,

o Measuring and test Instruments are calitrated at specifled Intervals
based on the required accuracy, purpose, degree of usage, stabillity
characteristics, and other conditions affecting the measurement,

o An investigation conducted and documented to determine the val idity of
previous Inspections performed when measur ing and test equipment is
found to be out of cal ibration,

o Callbrating standards have an uncertalnty (error) requirement of
one-fourth to one-tenth of the tolerance of the equipment being
cal Ibrated. A greater uncerteinty may be acceptable when (imited by
the "state-of-the-art," Cal lbrating standards have greater accuracy
than standards belng cal ibrated. Calibrating standards with the same
accuracy may be used |f It can be shown to be adequate for the
requirements and the basls of acceptance Is documented and authorized
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by responsible management. The management authorized to perform this
function Is ldentifled.

0 Measures are taken and documented to determine the valldity of
previous Inspections performed and the acceptabillty of I[tems
Inspected or tested since the |last cal ibration when measuring and test
equipment is found to be out of callbration. Inspections or tests are
repeated on [tems determined to be suspect.

o Reference and transfer standards are traceable to nationally
recognlized standards; or, where national standards do not exist,
provisions are establ ished to document the basis for calibration,

The Owner monitors major particlpants cal lbration and control of measuring and

test equipment and periodical ly audits the particlpants' practices to assure
Implementation and adequacy.

15.0 HANDLING, STORAGE AND SHIPPING
15,1 OWNER IMPLEMENTATION

The Owner delegates execution responsibility for handling, storage and
shipping practices to the other major participants through contracts,

13.2 REQUIREMENTS OF OTHER PARTICIPANTS

Each participant, who Is assigned responsibility for manufacturing,
fabrication or assembly, Is required by contract to establish and Implement
practices for handling, storage and shipping of items. These practices will
include the fol lowing:

¢ Special handling, preservation, storage, cleaning, packaging, and
shlpping requirements are specified and accomp! Ished by suitably
qual Ifled Indiv 'duals In accordance with predetermined work and
Inspection instr ctions,

o Procedures are prepared In accordance with design and procurement
specification requirements to establ ish and describe controls for the
cleaning, handling, storage, packaging, shipping, and preservation of
materials, components and systems to preclude damage, loss, or

deterioration by environmentai conditions such as temperature or
huridity.

The Ownzer menitors major participant handl Ing, storage and shipping practices
and p.riodical ly audits particlipant practices to assure Implementation and
ardiquacy.

14,0 INSPECTION, TEST AND OPERATING STATUS
14,1 QWNER IMPLEMENTATION

The Owner delegates execution responsibility for inspection, test and
oper ating status measures to the other major participants through contracts.
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14.2 REQUIREMENTS OF OTHER PARTICIPANTS

Particlpants, who are assigned responsibil ity for manufacturing, construction,
or operation, are required to establish and (mplement practices to indicate
the status of inspections and tests performed upon Individual Items throughout
fabrication, Installatior and test by using such markings as stamps, tags,
labels, routing cards or other sultable means. These practices will Include
provisions for:

o ldentification of the inspection, test, and operating status of
structures, systems, and components belng known throughout
manufacturing and Installation,

o The appllication and removal of Inspection and welding stamps and
status Indicators such as tags, markings, labels, and stamps being
control led.

o Altering the sequence of or bypassing the required inspections, tests,
and other critical or safety-related operations being control led
through documented measures under the cognlzance of the QA
organization. Such actions are to be subject to the same controls as
the original review and approveal.

o The status of nonconforming, Inoperative, or mal functioning
structures, systems, or components belng documented and Identifled to
prevent inadvertent use. The organization responsible for this
function Is ldentlfled,

The Owner monitors major participant practices for indicating Inspection, test
and operating status and perlodically audits participant practices to assure
Implementation and adequacy.

15.0 NONCONFORMING MATERIALS, PARTS OR COMPONENTS
15.1 OWNER IMPLEMENTATION

The Owner has establ Ished and implemented practices for control, review and
dlsposition of nonconforming materials, parts or components., These practices
are designed to assure that measures are established to control materials,
parts, or components which do not conform to requirements in order to prevent
thelr Inadvertent use or installation. The nonconformance control practice
Includes the fol lowing elements:

o Establish Disposition

o Documentation and Reporting

o Review, Evaluation and Disposition

All reports of deviations that are proposed for disposition In such a way that
the finished |tem or completed service wiil not conform to the approved
requirements are processed for approval in accordance wlth procedures

establ Ished to provide a level of approval equivalent to the original approval
of the requirements that will nct be met as a result of the proposed
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disposition. These reports are part of the documentation required at the .
plant slte,

Errors or deficlencies found Iin design and construction reported to or
discovered by the Owner which could adversely affect safety-related
structures, systems or components and which represent a breakdown in the

qual Ity assurance program, deficiency In final design, deflclency In
construction or deviation from performance specifications are evaluated by
Engineering, Public Safety and Qual ity Assurance for consideration as a

repor table defliciency under 10 CFR 50.55(E). If It is concluded that the
error or deflciency comes under this paragraph, the deficiency together with
the proposed corrective action is reported to the Nuclear Regulatory
Commission according to regulations, Defects or noncompliance in the plant or
basic component supplied to the plant that are reported to, or discovered by
the Owner which could adversely affect safety related functions of the plant
are evaluated by Engineering, Public Safety, and Qual Ity Assurance for
conslderation as a reportable deficlency under 10 CFR 21, If It is concluded
that the defects or noncompliance Is reportable under part 21, the deficlency
Is reported to the Nuclear Regulatory Commisslon according to regulations,
The deficiency, whether reportable or not, is further evaluated against the
procedural requirements that should have prevented the occurrence, When the
procedural system is deflicient, the affected organization Is required to take
whatever steps are necessary to achieve appropriate corrective action to the
system to preclude recurrence of the deficlency. The defliciency Is reported
within the Project via an unusual occurrence report as described Im Section

®
The Owner Qual ity Assurance organization also participates In and monltors the
execution of the nonconformance control practices and perlodicaily audlts or

arranges for an independent audit of the control practices to assure

Implementation and adequacy.

15.2 REQUIREMENTS OF OTHER PARTICIPANTS

Each participant, who Is assigned responsibillty for procurement,
manufacturing, or constructicn of Items of the CRBRP, is required by
contract to establish and implement a practice for the control of
nonconforming materials, parts or components, These nonconformance control
practices will Include the following elements:

¢ The identiflcation, documentation, segregation where practicable,
review, disposition, and notlification of affected organizations of
nonconforming materials, parts, components, or services (Including
computer codes) Is undertaken If disposition Is other than to scrap.

Documentation identifies the nonconforming |tem; descrlbes the
nonconformance, the disposition of the nonconformance, and the
Inspection requirements; and Includes signature approval of the
disposition, Nonconformances are corrected or resolved prior to the
initiation of the preoperational test program on the [tem,

Provisions are establ ished identifying those individuals or groups
delegated the responsibility and authority to approve the .
dispositioning and closeout of nonconforming |tems,
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o Nonconforming items are segregated, where practicable, from acceptable
Items and identifled as discrepant until properly disposltioned.

o Acceptability of rework or repalr of meterlals, parts, components,
systems, and structures is verified by reinspecting the items as
originally Inspected or by a method which Is at |least equal tc the
original Inspection method; Inspection, rework, and repalr procedures
are documented.

o Nonconformance reports dispositioned "use as 1s" or "use as repalred"
or "use as modified" are made part of the inspection records and
forwarded with the hardware to the Owner.

o Nonconformance reports are periodical ly analyzed to show qual Ity
trends, and the signlflicant results are forwarded to management for
review and assessment,

These practices will assure that nonconforming items are reviewed and
accepted, rejected, repalred or reworked In accordance wlth documented
procedures, They will Include measures which control further processing,

del lvery or instal lation pending proper disposition of the defliclency.

The Owner monltors the major participants nonconformance control practices and
periodical ly audlts the major participant's nonconformance control practices
to assure Implementation and adequacy.

16.0 CORRECTIVE ACTION
16.1  QWNER [MPLEMENTATION

The Owner has estebl ished and Implemented a system for corrective action
whereln conditions adverse to quality such as fallures, nonconformances,

mal functions, deficiencies, devlations and defective material and equlpment
that are required for reliable anc safe cperation of the plant are reported to
the Owner through nonconformance and unusual occurrence reporting procedures,
Qual Ity assurance activities found deficlient by Owner reviews and audits of
the participants are also reported. The corrective action system includes the
following elements:

o Evaluation of nonconformances and determination of the need for
corrective action In accordance wlith establ Ished procedures.

o Prompt corrective action initiated and documented fol lowing the
determination of a nonconformance to preclude the recurrence of those
adverse conditions signlficant to quality.

0 Fol low=up reviews conducted by the quallity assurance organization to
verity proper Implementation of corrective actions and to close out
the corrective action documentation In a timely manner.

o Adverse conditions significant to quality, the cause of the
conditions, and the corrective action taken are documented and
reported to appropriate levels of management for review and
assessment,
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The Owner Qual ity Assurance organization executes the corrective action system
and arranges for periodic Independent audit of the system to assure
Implementation and adequacy.

16.2 REQUIREMENTS OF OTHER PARTICIPANTS

Each participant Is required by contract to establish and Implement a
corrective action system, Each system will Include the fol lowing elements:

¢ Evaluation of norconformances and determination of the need for
corrective action In accordance with establ Ished procedures,

o Prompt corrective action initiated and documented fol lowing the
determination of a nonconformance to preclude the recurrence of those
adverse conditions significant to quality.

o Follow-up reviews conducted by the qual ity assurance organization to
verlfy proper implementation of corrective actions and to close out
the corrective action documentation In a timely manner.

o Adverse conditions significant to quality, the cause of the
conditions, and the corrective action taken are documented and
reported to appropriate levels of management for review and
assessment,

The Owner monitors major participant corrective action systems and
periodical ly audlits the particlipant's system to assure Implementation and
adequacy.

17.0 QUALITY ASSURANCE RECORDS
17.1 QWNER IMPLEMENTATION

The Owner has established a qual ity assurance records system that provides for
the col lection, storage and maintenance of Owner prepared records In
accordance with approved records management procedures,

The Owner has delegated execution responsibility for other records preparation
and inltial collection, storage and maintenance to the other major
participants oy contract. This Includes those offlclal records directly
related to structures, systems and components of the plant that are preparecd
by and used In design, procurement, manufacturing, construction and operation,
In progressive stages as required by code, standard, regulation or
specification, these records will be turned over to the Owner,

The Owner Qual ity Assurance records system provides for overail coordination
of records management practices as well as the col lection, storage and
malntenance of those records resulting from the Owner activities and those
records from major participants, as they are turned over to the Owner,
Included are those records that are necessary to deflne the overall quality of
the plant and provide objective evidence of qual ity achlevement, The system
includes provisions that ensure:
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o Records are malntained to provide documentary evidence of the quallity
of Items and the activities affecting quallty.

o QA records Include: operating logs; resulis of reviews, Inspections,
tests, audlts, and material analyses; monitoring of work performance;
qual Iflcation of personnel, procedures, and equipment; cal Ibration
procedures and reports, nonconforming and corrective action reports,
and other associated documents,

o Records are readily ldentiflable and retrievable.

o Requirements and organizational responsibilities for record
transmittals, retention, and maintenance subsequent to completion of
work are consistent with applicable codes, standards, and procurement
documents,

o Inspection and test records contalin the fol lowing:

a. A description of the type of observation.

b. Evidence of completing and verifying a manufacturing, Inspection,
or test operation.

¢, The date and results of the Inspecticon or test.

d. Information related to nonconfcrmances and other conditions
adverse to quality.

e. Inspector or data recorder Identiflication.

f. A statement as to the acceptabillty of the results,

g. Action taken to resolve any dliscrepancies noted.

o Record storage facllities are constructed, located, and secured to
prevent destruction of the records by fire, floocding, theft and
deterioration by environmental conditions, such as temperature or
humidity.

The Owner Qual Ity Assurance organization participates In and monitors the
Implementation of the records system, Perlodically the Qual ity Assurance
organization audlits or arranges for independent audit of the records system to
assure Implementation and adequacy.

17.2 REQUIREMENTS OF OTHER PARTICIPANTS

Each major Project participant is required by contract to maintain a quality
assurance records system, Each records system will contain provisions that
ensure:

o Records are maintained to provide documentary evidence of the quality
of Items and the activities affecting quality.

o QA records include: operating logs; results of reviews, Inspections,
tests, audits, and materlial analyses; monitoring of work performance;
qual Iflcation of personnel, procedures, and equipment; and other
documentation such as drawlings, speclflications, procurement documents,
cal Ibration procedures and reports, and nonconforming and corrective
action reports.,
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o Records are readily identiflable and retrievable.

o Requirements and organizational responsibilities for record
transmittals, retention, and maintenance subsequent to completion of
work are consistent with applicable codes, standards, and procurement
documents,

o Inspection and test records contain the fol lowing:

a. A description of the type of observation,

b. Evidence of completing and verifying a manufacturing, Inspection
or test operation,

c, The date and results of the Inspection or test.

d. Information related to nonconformances and other conditions
adverse to quailty,

e. Inspector or data recorder Identification.

f. A statement as to the acceptabil ity of the results,

g. Actlion taken to resolve any dlscrepancies noted.

o Record storage facilities are constructed, located and secured to
prevent destruction of the records by fire, flooding, theft, and
deterioration by environmental conditions such as temperature or
humiclty.

The Owner monitors major participant qual ity assurance records systems and
periodical ly audits the participants' systems to assure Implementation and
adequacy.

18.0 AUDITS

18.1 QWNER IMPLEMENTATION

The Owner has establ ished and implemented a qual ity assurance audit practice
which is used to provide a comprehensive Independent verification and
evaluation, both internally and externally, of the status and adequacy of the
overal | Project qual Ity assurance program methods, quality-related procedures
and activities., This practice Includes the Owner program as well as the
programs of the other major program particlpants and thelr suppliers. This
practice ls alsc designed to assure that procedures and activities are

me-1ingful and comply with the overall Project Qual ity Assurance Program
requirements, The practice Includes the following elements:

¢ Planning
o Evaluation of Qual ity Assurance Methods
o Activity Audits
o Product Audits
© Record Audits
o Reporting and Corrective Action
17A-44
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The Qual ity Assurance audit practice was establ ished during the project
planning and conceptual design stage with the scope and frequency of the
audits planned and scheduled based upon the relieble and safe cperation of the
plant and was Initiated early enocugh to assure effective qual ity assurance
practices during design, procurement, manufacturing, construction and
instal l& ton, Inspection and test. Audits are planned in a general way on an
annual basis with a more detalled plan and schedule prepared and Issued cn a
quarterly basis., Audits are planned to cover not only the evaluation of
Internal practices of the Owner's Program but alsc to cover the practices of
each of the major program participants at the second level of the program who
have a direct interface with the Owner. The audit plan for each major
participant program Is designed to include an objective evaluation of

qual ity-related practices, procedures and instructions; the effectiveness of
Implementation; and the conformance with pollicy directives. These audits
Include the evaluation of work areas, activities including personnel fraining
and indoctrination, processes, and |tems; and the review of documents and
records to ensure that the qual Ity assurance programs are ef fective and
properly Iimplemented. In each major particlipant program, identifled elements
of Interface control are evaluated with respect to each participant's Internal
activities as well as interfacing activities with his custamer and his
subcontractors, The audly plan Is supplemented by unscheduled audits where
the need becomes evident,

Each audit is conducted to pre-establ ished written procedures and check |lIsts
that Include a detalled plan for the audit with a prepared check |Iist of [tems
to be Investigated; a meeting with responsible management personnel before the
audit to review scope, purpose, and schedule of the audlt and at the
concluslion, to review audit findings with management having responsibility in
the area audited. The need for any corrective actions Is establ Ished and the
audlt results are documented In a formal report, Each audit Is conducted by
tralned personnel that do not have direct responsibilities in the areas being
audl ted.

Responsible management is then required to take the necessary action to
correct the deficlencies revealed by the audit and to provide the auditing
organization with a statement of proposed and completed corrective action
taken, Deficlent areas are monltored and promptly re-audlted, when necessary,
until corrections have been accompl Ished.

Audit summarles are provided In both internal and external mcnthly progress
and status reports., The audlt reports and data are analyzed by the quallty
assurance organlization for quality trends indicating any quality problems and
the effectiveness of the qual Ity assurance program, including the need for
reaudlt of defliclent areas. These reports are provided to management for
review and assessment.

The Owner audit practice Ils performed as @ minimum Iin those areas of the
Overal | Project Qual Ity Assurance Program where the requirements of 10 CFR 50,
Appendix B are being Implemented. Fach major Project participant has prepared
a matrix showing which procedures are used for implementation of each of the
elghteen criteria of Appendix B. The activities and practices which carry out
these procedures are audited on a pre-scheduled basis. These activities
include?
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1. The preparation, review, approvel, and control of the PSAR, designs,
speci fications, procurement documents, Instructlions, procedures and
drawings.

2. The determination of slte features which affect plant safety (e.g.,
core sampling, slte preparation, and meteorology).

3. Request for proposcis and evaluations of bids.

4, |Indoctrination and training progranms,

5. Interface control among the applicant and the principal contractors,
6. Callbration and nonconformance control systems,

7. SAR and SSAR commitments,

8. Activities associated wlth computer codes.

18.2 REQUIREMENTS OF OTHER PARTICIPANTS

Each major Project participant is required by contract to astabilish and
implement an audit practice that satisfles the quallty assurance requirements,

Each particlpant's audit practice will Include the fol lowing elements,
o Planning
o Evaluation of Oual ity Assurance Methods
o Activity Audits
o Product Audits
0 Nondestructive Examination Audits
o Records Audits
o Reporting and Corrective Action

! perlodic summary of the actions and accomplishments of each major
participant's audit practices |s made to the Owner for review and evaluation,
The Owner monltors major participant audit practices and perlodically audits
the particlpant's practices to assure Impiementation and adequacy.
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REQUIREMENT OF REMARKS
ROT £2-2 IMPLEMINTING DOCUMINT
Stgﬂon TITLE DOC. NO. TITLE INSTRUCTIONS
NUBER REF. DOC., ETC,
2, Management & Planning
2.2 Quality Assyrance Program Quality Assurance Program Description
Quality Assurance Charter
2,2.1 | Planning Quality Assurance Program Description
CRP-EN-09 Preparation and Maintenance of the Project Level 1 Schedule
CRP-PL-02 Preparation and Maintenance of the CRSRP Project Level 0 Schedule
CPP-PC-05 Preparation and Maintenance of the Work Breakdown Structure (W8S)
CRP-QA-02 Activity Planning
2.3 Organization
2.3.1 | Responsibility and Authority Quality Assyrance Program Description
Quality Assurance (harter Respons ibility
A1} Procedures Sections
CRP-DR-02 Organization Plan and Functional Statements
2.3.2 | Training and Indoctrination CRP-QA-2¢ Personnel Indoctrination
2.3.3 | Personnel Qualification CRP-QA-25 Administration of Personnel Certification and Records
CRP.OA-26 Personnel Certification
2.4 Documentation
2.4.1 | Pelicies and Procedures Quality Assurance Program Description
A1l Procedures Policy Sections
Ca0RP Management Policies and Requirements
CRP-AA-0) Mana.. nt Procedures
CRP-AR-0T Preparation of forre«-sendnncn
CRP-AA-11 Control of Project Office Procedures Manual
~AA-14 Control led Documents . 1t
?:,_“_n Preparation, Maintenance and Contro) of Project 0¢fice Quality
Assurance Fanual
QUALITY ASSURANCE PROGRAM INDEX VERSUS REQUIREMENTS OF POT F 2-2
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o
. Figure 17A-12 OWNER QUALITY ASSURANCE PROGRAM INDEX
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REQUIREMENT OF
l ROT F 2-2 IMPLEMENTING DOCUMENT REMARKS
SECTION INSTRUCT 1ONS
NUMBER TITLE —j DOC. WO TITLE _|REF. DOC., ETC.
2.4.2 Quality Records CRP-AA-02 F11ing Procedure for Dfficfal Project Files '
CRP-0QA-07 Quality Records y
CRP-OA-23 Preparation, Transfer, and Receipt of Project Office !
Quality Records
}
2.4.3 Quality Status Reports CRP-AA-07 Reports Control Program :
CRP-PC-03 CRERP Prolect Monthly Progress Report !
CRP-QA-01 Quality Assurance Program Management Review Meetings
CRP-QA-08 Quality Assurance Program Progress and Status Review and
Reporting
— 2.5 Audits and Reviews :
> 2.5.1 Cunl ty Audits | See Section 8
é 2.5.2 Management Reviews CRP-QA-0) Quality Assyrance Program Management Review Meetings |
2.6 Corrective Action CRP-AA-06 Centralized Action Correspondence Control System {
CRP-0A-04 ' Corrective Action Requests
CRP-QA-05 Processing of Unusual Occurrence Reports
CRP-DA-06 Noncenformance, Unuswval Occurrence and Corrective
Action Analysis
CRP-QA-09 Quality Trend Anaiysis
CRP-QA-27 Unusual Occurrence Report Preparation and Disposition
2.7 Engineering Holds CRP-EN-O1 Design Control Partially
CRP-EH-02 Processing Principal Design Documents felegated
2.8 Unusual Occurrence Reporting | CRP-QA-05 Processing of Unusua) Occurrence Reports
CRP-QA-27 Unusual Occurrence Report Preparation and Disposition
QUALITY ASSURANCE PROGRAM INDEX VERSUS REQUIREMENTS OF RDT F 2-2
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< e .
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5 Figure 17A-12 (Cont'd.). Owner Quality Assurance Program Index
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REQUIREMENT OF IMPLEMENTING DOCUMENT ! REVARKS
ROT F2-2 {
ECTION TITLE 0OC. NO. TITLE INSTRUCTICNS
MOER REF. DOC., ETC.
3. Des‘gn and Development Partially Delegated
.2 Design Planning CRP-AA-O7 Reports Control Program
CRP-EN-D9 Preparation and Maintenance of the Project Leve! 1 Schedule
CRP-PC-03 CRBRP Project Monthly Progress Report
CRP-PC-05 F”;;ga;ration and Maintenance of the Work Sreakdown Structure
\
& Design Definition and Control CRP-DR-01 Changes in Project Scope or Major Deviations from The Reference
Desion
CRP-EN-O1 Design Control
CRP-PC-0S i(’re::;nuon and Maintenance of the Work Breakdown Structure
was
3.4 Document Review and Control CRP-AA-03 Preparation of Corresponcence
CRP-AR-D4 Incoming Mail
CRP-AA-O7 Reports Control Program
CRP-7A-11 fontrol of Protect 0ffice Procedures Manua!
CRP-EN-11 Review, Approval, and Issuance of Construction Documentation
Requiring Project Office Approval
CRP-AA-14 Controlled Documents
CRP-CN-01 Processing of Construction Data Submitted by the Constructor
CRP-EN-02 Processing Principal Design Documents
CRP-EN-04 Processing Engineering Changes
CRP-EN-0S Configquration Control Board Actions
CRP-EN-07 Technical Contro)l cf CRERP Test Programs
CRP-EN-10 Design Document Control
CRP-0P-02 Operations Division Review and Concurrence with Engineering
Design Data
CRP-0P-03 Operations Division Review and Concurrence with Licensing Data
CRP-PC-06 Pevision to *he CRBRP Project Management Policies and
Requirements
CRP-PS-01 Preparation of Amendments to and Maintenance of the PSAR and ER
CRP-PS-02 Preparation of Responses to Nuclear Regulatory Commission
Questions
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0/ ‘Ppuduy

QUALITY ASSURANCE PROGRAM INDEX VERSUS REQUIREMENTS OF ROT F 2-2

FIGURE i7A-12 (Cont'd) OWNER QUALITY ASSURANCE PROGRAM INDEX




!
TN |  REF. 5oC., ETC.

UL Ve o i ¢ |
‘ o ]
CRP-PS -06 LISty bun s, wvesuation, and Preparation u! Ke ., onses Lo NR( sy
"0ffice of Iinspection and Enforcement Bulletins, (irculars, and
Notice '
1]
(RP-PS-03 Precaration and Approval of Responses to Request for Licensing |
1and Safety Information
(2P-PS-08 {Preparazion and Comnliance with Non-NRC Permits, Licenses, and |
Arprovals |
CRP-PS-05 I"2intenance of Corsistency Between the PSAR and the Project !
| s |Base) ire Docurertaticn i
; :"':-'39 [Quality Agsurance Review and Approval of Engineering Documents | |
‘ (RP-Q2-11 {Quality Assurance Review of Procurement Documents l 1
! &g-;:»!:’ |Review of Contractor Quality Assyrance Plans and Procedures | !
o, ! i CRP-QA-20 Preparation, Maintenance and (ontrol of Project Office Quality |
-~ ! H [Assurance Manya! |
‘b ! ! |
; i
g i 3.5 Eﬁesigr. Seview CRP-EN-03 Jesign Reviews !
| | e ; |
L N | Jevelopment {\.Rc‘lt‘LO jCeveloprant Program Technical Management |
! : CRP-PC-05 (?'eaa)rnmn and Maintenance of the Work Breakdown Structure | !
| | 1 (W8S ! |
) -~ . 1 g
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! REQUIREMENT OF |
. ko1 £ 2-2 IMPLEMENTING DOCUMENT -1 | REMARKS ,
SECTION | | INSTRUCTIONS |
NUMBE R ___ImeE DOC. K0, 1["__1_1;._:“ = ~ — 0 Iucr. ocC., ETC. |
4.6 Control of Configuration l |
! |
4.6 Contract Change Control CRP-CN-(2 | Processing of Field Charge Requests |
CRP-tN-04 | Processing Engineering Changes
CRP-EN-05 | Configuration Contro)l Boara Actions
CRP-OC-01 | Control of Modifications to Principal Project Agreements !
‘:“ CRP-PR-03 | Contract and Suhcontract Review Actions !
| |
>
("\ 4.6.2 As-Built verification CRP-(N-04 | Construction Testing and Turnover | l
CRP-QA-Q7 Activity Planning |
’t.," CRP-JA-13 Parformance ot Project Surveillance |
CRP-0R-18 Inspection, Examination and Test ! |
4.7 Measuring and Test Equtipment ! |
Caltbration and Control CRP-0A-17 Measuring and Test Equipment Calidration and Contro) |
]
4.8 Source Surveillance and z
Inspection CRP-QA-02 Activity Planning ‘
CRP-QA-13 Pertormance of Project Surveillance |
CRP-QA-14 Processing of Responses to Nuclear Regulatory Commission |
Inspection Reports and Their Follow-Up During Destgn and | |
Construction ! |
CRP-QA-15 Arranging for Nuclear Regulatory Commission Inspections '
CRP-OA-16 | Inspection, Examination and Test !
' 1
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IMPLEMENT ING DOCUMENT REMARKS

INSTRUCTIONS
TITLE DOC. NO. TITLE REF. 0DOC., ETC.

Receiving Inspection

Flanning and Inspection CRP-QA-02 Activity Planning
CRP-QA-16 Inspection, Examination and Test

Docuaentation CRP-AA-D4 Incoming Mai)

CRP-AA-14 Controlled Dncuments

CRP-CN-01 Processing of Construction Data Submitted by the
Constructor

CRP-(K-02 Processing of Field Change Requests

CRP-CN-04 Construction Testing and Turnover

CRP-EN-02 Processing Principal Design Documents

CRP-0P-02 Operations Division Review and Concurrence with
Engineering Design Data

CRP-0P-03 Nperations Division Review and Concurrence with
Licensing Data

CRP-PR-0] Contract and Subcontract Review Actions
CRP-QA-10 Quality Assurance Review ané Approval of Engineering
Documents

CRP-QA-1 Quality Assurance Review of Procurement Documents
CRP-QA-12 Review of Contractor Quality Assurance Plans and
Procedures

CRP- =11 3 .
eview, A rrova’ ang | suance of Construction Cumen’ s ’{

Wquiring ‘rnject Jffiie Approval

Disposition of Rece’ved

1tems

?‘m“ of foncenferning Control of Nonconformances
Control of Received tems
Quality Audits

Manufacturing, Fabrication
and Assembly

QUALITY ASSURANCE PROGRAM INDEX VERSUS REQUIREMENTS OF ROT F2-2
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REQUIREMENT OF

IMPLEMENTING DOCUMENT REMARKS
10 CFR 50 APPENDIX B
CRITERION TITLE 00C. NO, TITLE INSTRUCTIONS
REF. DOC., ETC.
1 Organtzation Quality Assyrance Program Description
Quality Assurance Charter
CRP-DR-02 Organization Plan and Functional Statements
CRP.OA.28 Personre! Incoctrination
CRP-NA-25 Administration of Personnel Certification and Records
CRP-0A-26 Personnel Certification
i Program Quality Assurance Program Description
Quality Assurance Charter
CRP-AA-0) Manacement Procedures |
CRP-AR-NG Centralized Action Correspondence Control System |
CRP-AR.D7 Resorts Cortrol Program
CRr-aa-1 Control of Project 0ffice Procedures Manua!
(RP-AA-TR Controlled Documents
CRP-0C-0) Control of Modifications to Principal Project Agreements
CRP-EN-09 rreparation and Maintenance ¢f the Preject Level 1 Schedule
CRP-PC-02 Preparation and Maintenance of the CRBRP Project Level 0 Schedule
CEP.9C.N2 CRERP Project Monthly Progress Report
CRP-PC.0S Preparation and Maintenance of the Work Breakdown Structure
(wes)
CRP-PC-06 Revision of the CRBRP Project Management Policies and Requirements
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! REQUIREMENT OF IMPLEMENTING DOCLVENY REMRBYS
i 10 CFR 50 APPENDIZ B
i 1
CRITERION TITLE poc. %0, | TITLE INSTRUCT
! REF. 0XC.,
| CaP.£%.09 Preparation and Maintenarce of the Prolect Level 1 Schedyle
| CRP-EN-10 Design Dccurent Contro!
| CRP-0P-02 Cperations Divisfon Peview and Concurrence with Engineering
| Oesign Cata
]
i CRP-PS-O1 Preparation of Amendments to and Maintenance of the PSAR and
£E2

| CPP.P5-02 Prenaration of Responses to Nuclear Segulacory Comission
i Questions |
| CRP-PS-0} Preparation and Approval of Responses tc Reguests for |
{ Licensing and Safety Information '
i CaP-04-10 Quality As.urance Review and Approva! of Engineering
| Dacuments
i v Procyrement Document Contro! CRP-CN-D Processing of Construction Data Submitted by the Lonstryctor

COP.EN-02 Processing Principal Design Docurents

CRP.PR.ND3 L Contract and Subcontract Review Actions

CRP-QA-1Y : Quality Assurance Peview of Procyrement Docurents
* |

QUALITY ASSUU..%CS PROGRAM INDEY VERSUS PEQUIREMENTS OF 10 {FR 57, APPENDIX 8
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ATTACHMENT 1

QUALITY ASSURANCE
PROCEDURE DESCRIPTIONS

Management Procedures (CRP-AA-Q1)

This procedure defines the responsibilities and actions for the preparatior,
review, approval, distribution and revision of CRBRP Project Cffice
procedures. This procedure esteblishes the framewcrk for the dissemination of
basic policies, information and procedural praciices.

Eiling Procedure for Official Project Files (CRP-AA-02)

This procedure defines the actions and responsitilities for establishing a
Project Office-wide file icentification, collection, maintenance and retrieval
system. The procedure details the particulars for handling and filing all
official Project cocuments.

Preparation of Correspondence (CRP-AA-03)

This procedure describes the approved format for the preparation and handling
of Project Cffice correspondence.

Incoming Mail (CRP-AA-Q4)

This procedure defines the actions and responsibilities for receigt and
control of mail incoming to the Project Office. The procedure also describes
the measures to be effected for preparation, distribution and maintenance of
control led documents,

Centralized Action Correspondence Control System (CRP-AA-06)

This procedure covers the establ ishment of action correspondence
identification and control and the access of action correspondence status
information,

Reports Control Program (CRP-AA-07)

Thie procedure defines the actions and responsitilities for the evaluation of
the usefulness of inter-Prgject Office reports. The procedure also describes
the process for approval of new reports and esteblishes a Project Cffice
Reports Directory.

Control of Project Office Procedures Manual (CRP-AA-11)

This procedure defines the actions and responsibilities for the preparation,
maintenance, and control of the Project Office Procedures Manual which
contains copies of all Project Office Procedures including those for quality
assurance activities.

17A-69
Amend. 70

Aug. 1982



Controlled Documents (CRP-AA-14)

This procedure defines the responsibilities and actions of Project Office
Divisions for control led documents generated by Project participants.

Precessing of Construction Data Submitted by the Constructor (CRP-CN-01)

This procedure defines the actions and responsibilitiec assoc.ated with
internal review and/or approval of data submitted by the Lonstructor.

Processing of Field Change Requests (CRP-CN-02)

This procedure defines the actions and responsibilities for control of field
change notices for the construction base line. The procedure also describes
the Project Office review process and coordination for approvals.

Construction Testing and Turnover (CRP-CN-04)

This procedure defines the actions and responsibilities of the Project Office
to effect en orderly transfer of custogy from the constructor to the operator
for pre-operational and start-up activities.

C in Proi S S [ Daiati t Ihe Ref Des|
(CRP-DR=-012)

This procedure defines the actions and responsibilities for the identification
of major changes in scope or deviations from reference design. The procedure

also descrites the process whereby the Project Steering Committee passes such

information to the Board of Directors of the Project Management Corporation.

Organization Plan and Functional Statements (CRP-DR-02)

This procedure defines the actions and responsibilities for maintenance of
functional statements for Project Office organization eiements, delegations of
authority and organization charts. The procedure also describes the process
tor securing approuval for proposed changes.

Design Control (CRP-EN-Q1)

This procedure defines the actions and responsibil ites necessary to provide
for a planned, disciplined approach to CRBRP Project Cffice control of design
date.

Processing Principal Design Documents (CRP-EN-02)

This procedure defines the actions and responsibilities for conduct of
internal reviews, reconciliation of comments and final action on Data Type 1
cocuments. This procedure also covers the internal review of Data Type 2, 3
and 4 documents submitted for information.

17A-70
Amend. 70
Aug. 1982



Design Reviews (CRP-EN-03)

This procedure defines the actions and responsibilities associated with the
Project Ottice monitcring of formal design reviews conducted by the design
contractor. This procedure also describes the documentation of design review
activity by the Project Office.

Processing Engineering Changes (CRP-EN-04)

This procedure defines the actions and responsibilities for review and
approval of Class 1 Engineering Change Proposals (ECP) through the mechanics
of a Contiguration Control Boara (CCB),

Contiguration Control Board Actions (CRP-EN-0Q5)

This procedure defines the actions and responsibilities of the Configuration
Control Board in handling and disposing of Engineering Change Proposals (ECP).

Revelopment Program Technica: Management (CRP-EN-Q6)

This procedure defines the actions and responsibilities for managing and
coordinating the CRBRP contributing and applied base development programs.
The procedure alsc describes the process of Project Office approval of
Development Activity Descriptions (DADs) and Development Requirement
Specifications (DRS).

Technical Control of CRBRP Test Programs (CRP-EN-07)

This procedure defines the actions and responsibilities for planning and
performing preoperational, start-up, surveillance and inservice inspection
testing of CRBRP systems and components. The procedure alsc descrites the
necessary documentation requirements.

Preparation and Maintenance of the Project Level 1 Schedule (CRP-EN-09)

This procedure defines the actions and responsibilities for preparing and
maintaining the Level 1 schedule. The procedure also describes the processes
for monitoring, controlling, and documenting progress and changes.

Design Document Control (CRP-EN-10)

This procedure defines the actions and responsibilities for control of
principal design documents to assure use of current, approved design
information. The procedure also describes the handling system for other
reference design and guidance documents,

Review, Approval and lssuance of Counstruction Documentation Requiring Project
Qffice Approval (CRP-EN-11)

This procedure defines the actions and responsibilities for the review,
approval and issuance of basel ined construction documentation.

17A-71
Amend. 70
Aug. 1982



Control of Moditications to Principal Proj -0C-

This procedure defines the actions and responsibiities for the administration
of the four party agreements, The procedure specifically addresses the
process of change control.

Qperations Division Reyview and Concurrence with Engineering Design Data
(CRP-0P-02)

Thic procedure defines the actions and responsibilities for the review and
concurrence for engineering da*a by the Project Otfice Operations Division,
The procedure also describes the method used by the Operations Division for
securing TVA Operations review and comments,

Preparation and Maintenance of the CRBRP Project Level 0 Schedule (CRP-PC-02)

This procedure defines the actions and responsibilities for preparation,
review, approval and maintenance of the Project Level 0 Schedule.

CREBRP Project Monthly Progress Report (CRP-PC-03)

This procedure defines the actions and responsibilities for the preparation,
review, approval and distritution of the Project Monthly Progress Report.

Prepars

This procedure defines the actions and responsibilities for preparation and
maintenance of the Project Work Breakdown Structure (PWBS); the review and

integration of contractor extension of structures (CWBS) as well as the WBS
Dictionary.

This procedure defines the actions and responsibilities for the preparation
and maintenance of all sections of the Management Policies and Requirements
Manual. The procedure also descrites the actions for coordination, review and
approval of amendments thereto.

Contract and Subcontract Review Actions (CRP-PR=03)

This procedure establ ishes the framework for Project Office implementation of
required DOE procurement regulations.

This procedure defines the actions and responsibilities for preparation of
periodic amendments to both the PSAR and ER. The procedure also details the
actions for coordination, review and approval of PSAR or ER documentation
forwarded to NRC.
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u : ¢ R to Nuci Requlat O D
(CRP-P$-02)

This procedure defines the actions and responsibiities for review,
coordination and preparation of Project Office responses to NRC questions on
the PSAR. This procedure provides detailed guidance for the technical
response and priority of action.

Preparation and Approval of Responses to Request for Licensing and Safety
Information (CRP-PS-03)

This procedure defines the actions and responsibilities for evaluating
requests for licensing and/or safety information. The procedure also details
the steps for preparation, review and approval of responses prepared for NRC
or other agencies formally requesting information,

Maint ¢ Consi Bet PSAR Sy Basel i
Rocumentation (CRP-PS-05)

This procedure defines the actions and responsibilities for the correction of
inconsistencies in the PSAR with all Project basel ine documentation and other
errors in the PSAR,

P M . ati to NRC's Offi [
?lsini?glign,_ﬁxgiﬁﬂiign,_Tng_$fe$gr '%?*QITBQSQQ“ | Notl (CRP-PS=06)

This procedure defines the actions and responsibilities for the review,
coordination and preparation of Project Office responses tc bulletins,
circulars, or notices issued by the NRC,

Quality Assurance Program Management Review Meetings (CRP-QA-01)
This procedure defines the responsibilities and actions for pianning,

schedul ing, conducting and the reporting of results of the quarterly
Project-wide quaiity assurance program management review meetings,

Activi Ty EI anni ng ( ‘:BE.QA_QZ )

This procedure defines the responsibilities and actions for the preparation of
plans for the conduct of discrete quality assurance activities. The review of
these activities in accordance with an activity plan is a part of the overall
method for achieving quality.

Control of Nonconformances (CRP-QA-03)

This procedure defines the responsibilities and actions for the handling of
nonconformances reported for items and services provided on the CRBRP Project.
The procedure provides for the clearing or disposition of nonconformances
observed,
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Corrective Action Requests (CRP-QA-04)

This procedure defines the responsibilities and mechanics for initiating
actions to correct improper work or conditions observed during the normal
course of qual ity assurance activities,

This procedure cdefines the responsibilities for evaluation of all Project
related unusual occurrence reports. The procedure also details the actions of
the Project Cffice Qual ity Assurance Division in terms of disposition,

Nonconformance, Unusual Occurrence and Corrective Action Analysis (CRP-QA-06)

This procedure defines the responsibilities for analysis of selected
nonconformances, unusual occurrences, or corrective action reports for
adequacy of corrective action proposed or taken. This procedure also details
the processes for internal handling of these repcrts,

Quality Records (CRP-QA-Q7)

This procedure defines the actions and responsibilities for establishing,
implementing, operating and maintaining a Project Office Qual ity Records
Center. The procedure also details the criteria for selection of data
documents for quality records retention.

Quality Assurance Program Progress and Status Review and Reporting (CRP-QA-08)

This procedure defines the responsibilities and actions for the review of the
overal |l Quality Assurance Program on a monthly and semi-annual basis. These

reviews result in the preparation of comprehensive program status reports for
the Project Director's information and action as appropriate.

Quality Trend Analysis (CRP-QA-09)

This procedure defines the responsibiliries for continuous monitoring of
product and programmatic data to discern and identify quality trends. The
procedure also outlines the process for iritiating corrective action,

This procedure defines the responsibilities for review of engineering
specifications, descriptions, drawings and change proposals for adequacy in
terms of quality assurance requirements. The procedure also details the
process of documenting the review f.ndings.

Quality Assurance Review of Procurement Documents (CRP-QA-11)

This procedure defines the responsibilities tor review of procurement
documents for acequacy as related to qual ity assurance requirements. The
procedure also deteils the process of documenting the review findings.
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Review Of Contractor Quality Assurance Plans and Procedures (CRP-QA-12)

This procedure defines the responsibilities for review of CRBRP participant

qual ity assurance plans and procedures to determine their adequacy. The |

acceptance/approval process is also described.
|
\
|

Pertormance of Project Surveillance (CRP-QA-13)

This procedure defines the responsibilities for the planning, conduct and
reporting of surveillance activities performed by the CRBRP Qual ity Assurance
Division,

Preocessing of Responses to Nuclear Regulatory Commission |nspection Reports
and Their rollow-up During Design and Construction (CRP-QA-14)

\
This procedure defines the responsibilities and actions for the review of NRC |
Inspection reports by the CRBRP Project Office. The procedure also details

the actions for preparation and coordination of the formal CRBRP Project

Ottice response to NRC.

Acranging tor Nuclear Regulatory Commission lnspections (CRP=QA-15)

This procedure defines the responsibilities for internal handling of
notitication of NRC inspections that are to be conducted. The procedure also

. describes the communication |inks and coordination channels for the necessary
arrangements.

Inspection, Examination and Test (CRP-QA-16)

This procedure defines the responsibilities for the preparation for and
performance of quality assurance inspections, examinations and tests during
design development, procurement, construction, installation, start-up,
operation, maintenance and modification of the CRBRP.

" : lest Equi t Calibrati | Control (CRP-QA-17)

This procedure defines the actions and responsibilities for the verification
that measuring and test equipment used for inspections, examinations or tests
are properly calibrated and controlled.

This procedure defines the responsibilities for the planning, conduct,

fol low-up, and close out of quality assurance audits. This procedure also
details the actions of the quality assurance audit administrator in
documenting the audit activity.
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Preparation, Maintenance and Contr
Manual (CRP-QA-20)

This procedure defines the actions and responsibilities for the preparation,
distriburion, maintenance and control of the CRBRP Qual ity Assurance Manual.

conduct of Product Audits (CRP-QA-12)

This procedure defines the actions and responsibilities for the preparation,
conduct and reporting of qual ity assurance product audits by the CRERP Project
Otfice. The procedure also details the actions of the audit team in the
course of the evaluation of selected products for conformance to qual ity
requirements,

Conduct of Programmatic Audits (CRP-QA-22)

This procedure defines the responsibilities for the preparation, conduct, and
reporting of quality assurance programm tic audits by the CRBRP Project
Ottice. The procedure details the actions of the audit team in the course of
the evaluation of programmatic practices for conformance to the qual ity
assurance program requirements,

Pr . I l | Racalnt of Prolect Offica Ouallty B I
(CRP-QA-23)

This procedure defines the responsibilites and actions to be executed bv each
Project Office Division in the preparation and transfer of qual ity records to
the Qual ity Assurance Division. The procedure alsc defines the
responsibilities and action of the Quality Assurance Division when receiving
qual ity records from other Project Office Divisions.

p | Indoctr ination (CRP-QA=24)

This procedure defines the responsibilities and actions to provide for the
indoctrination of CRBRP Project Office personnel who carry out duties
atfecting the quality of the CRBRP Plant structures, systems and components.

Administration of Personnel Certification and Records (CRP-QA-25)

This procedure defines the responsibilities for the administration of
certification for Quality Assurance Division personnel directly involved in
quality verification, testing, evaluation or audit activities. The procedure
also detzils the actions associated with collection and maintenance of records
pertaining to personnel certification.

Personne| Certification (CRP-QA-26)

This procedure defines the responsibilities and actions necessary to identify
areas of quality importance for which qualifications or certification of
personnel are required. The procedure also details the actions for verifying
the adequacy of personnel training programs, certification practices and
documentation.
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This procedure defines the actions and responsibilities for documenting an
unusual occurrence observed during the course of work cn the CRBRP Project.
The procedure also details the action related to evaluation of the

reportabil ity of the event to NRC as well as the channels for reporting to
NRC.,
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ATTACHMENT 11

PRCCEDURE RELEASE SCHEDULE

CRP Procedure Number iitle Scheduled Release Date
CRP-CN-02 Processing of Field Change October 1, 1982
Requests
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QL INCH RIVER BREEDER REACTOR PLANT
A DESCRIPTION OF THE BALANCE OF PLANT SUPPLY
QUAL ITY ASSURANCE PROGRAM

0.0 _INTRODUCT ION
0.1 3COPE

Contained herein is a description of the plans and actions by the Balance of
Plant (BOP) Supplier to assure the quality of certain Balance of Plant (BOP)
components ot the Clinch River Breeder Reactor Plant (CRBRP). These plans and
actions constitute the BOP Supply Quality Assurance Program.

0.2 BASIS

The BOP, as definea by the Project, inciudes all other structures, systems and
components of the plant not included in the Nuclear Steam Supply System
(NSSS). The CRBRP Owner has assigned to other selected major Project
participants the action of supplying a lerge portion of the BOP equipment.

The CRBRP Owner has chosen to supply certain BOP equipment items and has
elected to retain the execution responsibility for this major portion of the
overall Project Quality Assurance Program. Assisting the Owner in this
endeavor by performing supplier surveillance functions is Burns and Roe, Inc.
This combined organization is then cesignatea the BOP Supplier with overall
responsibility for execution of the BOP supply quality assurance program.

The BOP Supply program requires that all technical documents for procurement
of equipment, such as drawings, specifications and statements of requirements
are provided by other participants and are nct covered by program activity.

0.3 APPLICATION

The BOP Supply Quality Assurance Program described herein is applicable to the
procurement, and through contract to the manufacturing, of certain CRBRP BOP
equipment. It includes application to all BOP supplier furnished structures,
systems, components and consumables (including those in Section 3.2, 7.1, and
9.13) whose satisfactory performance is required for the plant to operate
reliably, safely, and with m'nimum environmental effects.

1.0 ORGANIZATION

The Owner is RESPONSIBLE for the overal | management of the Project to design,
build, and operate the Clinch River Breeder Reactor Plant (CRBRP). The
execution of this responsibility rests with the CRBRP Project Director, who is
the principal operations officer of the Owner. Part of this responsibility is
to assure that the BOP equipment is designed, manufactured and supplied in a
way that will provice adsquate confidence that it will perform satisfactorily
in service. To provide assurance that the BOP equipment will be supplied so
as to perform satisfactorily In service, a quality assurance program has been
establ ished which shall have the objectives, carry out the functions, and be
executed as hereafter defined.
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1.1 FUNCTION .

The functions that the Owner will perform in oroer to achieve the stated

objectives of the BOP Supply Quality ‘issurance Program and fulfill its
ul timate responsitility for program adec.acy are as follows: ‘

1. The development of an overall niar for the conduct of the BOP supply
portion of the qual ity assurance program.

2. The development of working plans and procedures to conduct the BOP
supply program activities.

3. Organizing and staffing apjropriately to implement the BOP supply
program activities.

4. The securing and directing of support services in the conduct of BOP
supply proygram activities.

5. The surveillance over and management coordination of supplier
programs.

6. The development and execution of program activities to meet necessary
requirements.

1.2 RESPONSIBILITY AND AUTHORITY

The Manager of Quality Assurance for BOP supply Iis also the Chief, Quality .
Assurance, serving as head of the CRBRP Project Office Quality Assurance

Division and reporting directly to the Projct Director. The Chief, Quality

Assurance, acting as the Manager of Quality Assurance for BOP Supply, Is

assigned responsibility for devising, recommending establishment of and

assuring effective execution of the BOP Supply Quality Assurance Program and

assuring that organization, systems, and procedures at all levels will provide
assurance that the BOP equipment is designed !n accordance with requirements,

is manufactured as designed, and is supplied in accordance with plans and

procedures. In carrying out these responsibilities, he Is authorized by the

Project Director to:
1. ldentify quality problems.

2. Initiate, recommend, or provide solutions through designated
channels.

3. Verify implementation of solutions.

4. Determine the adequacy of facilities and equipment provided to carry
out the approved procedures and instructions.

5. Authorize issuance of special !nstructions necessary to execute his
responsibilities.




Notity responsible management of unsatisfactory work or unapproved
practices and If necessary, stop unsatisfactory work or control
turther processing, delivery, or installation of nonconforming
materials.

The Chief, Quality Assurance, is responsible for organizing the BOP Supply
Quality Assurance Program and for recommending assignments of execution
responsibility as appropriate. He shail secure charter statements from other
participants describing responsibilities and functions. He shall assure that
in each participant's organization the person responsible for quality
assurance Is granted sufficient authority to icentify quality problems; to
initiate, recommend, or provide sclutions; and to verify implementation of
solutions.

The Chiet, Quality Assurance, is responsible for recommending to the Director
the organization and staffing plan for the Quality Assurance Division and for
managing the Qual ity Assurance Division in the Conduct of those quality
assurance practices necessary to fulfill the BOP Supplier responsibilities for
establ ishment and adequacy of the program. In this position, he is
responsible for the technical and administrative control (except for DOE
personnel) of indivicuals and groups of the Quality Assurance Division,
performing quality assurance activities, or verifying adequucy in the
performance of quality assurance related activities of others. The Project
Director retains administrative control of DOE personnel.

The AE Project Quality Assurance Manager receives technical direction and

functional assignment for the BOP Supply Program from the Chief, Quality
Assurance. Administratively he and his quality assurance yroups are a part of
the AE internal organization where he reports directly to the Vice President,
Breeder Reactor Division for quality assurance program effectiveness,

The supplier surveillance function is delegated to the AE Project Quality
Assurance Section. The manufacturing functions of the program are or will be
delegated to the various equipment suppliers by contract. All organizations
who are delegated quality assurance functions, report their progress and

qual ity achievement to the Chief, Quality Assurance.

1.3 QORCANIZATIONAL ARRANGEMENTS

iha BOP Supplier organization for performing quality-related activities
associated with management, planning and procurement of BOP equipment and the
responsibility and authority of key positions within that crganization are
descrited in Section 1.4 of the PSAR for the Owner and the AE respectively.
The BOP Supplier organization is shown in Figures 1.4-1 and 1.4-7 for the
Owner and the AE respectively. The organization that will manage and
implement the BOP Supply Quality Assurance Program is shown in Figure 17C-1
and Is a combination of the Owner Quality Assurance Division and the
Architect-Engineer Quality Assurance Section. The organization functions as a
Joint unit with support being drawn from the Owner's and the AE's qual ity
assurance staff. The orgenizaetion is subdiviced along functicnal lines to
perform quality verification, quality engineering, quality improvement, and AE
qua! ity assurance support. A description of the organizational elements are
contained in subsequent paragraphs.
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1.3.1 Quality VYerification Branch

The function of the Quality Verification Branch is to maintain surveillance
over quality assurance programs of major contractors and suppliers and to
verify quality achievement in their work performance. This branch is also
responsible for monitoring the BOP Supply quality assurance program to verify
overal | adequacy.

The Quality Verification Branch performs three types of activities as
described below:

1.3.1.1 Surveillance

Monitoring of the Project work and the quality assurance practices on that

work is performed through this activity. It also serves as the focal point
for interface coordination between the BOP Supply quality assurance program
and the quality assurance programs of other major contractors and suppliers.

The initiation, coordination and follow-up of inspections, reviews and audits
is performed through this activity including making arrangements for support
needed from other sections in the quality assurance organization, other staff
organizations or through service contracts.

1.3.1.2 Inspection

Inspection of items and services or the monitoring of Inspections of others is
accompl i shed through this activity. This activity includes performance of
selected civil, structural, electrical, mechanical and welding inspections,
and nondestructive examinations.

1.3.1.3 Audit

Planning and conducting internal audits of the BOP Supplier's Quality
Assurance Program and external audits of contractor Quality Assurance Programs
is accomplished through this activity. Scheduled and unscheduled audits are
conducted.

1.3.2 Quality Engineering Branch

The function of the Quality Engineering Branch is to plan, define, and develop
the BOP Supply Quality Assurance Program. This function includes the prepara-
tion and maintenance of BOP Supply Quality Assurance Program requirements and
internal plans and procedures. This branch has lead responsibility for

qual ity assurance program progress and status reporting and qual ity recoras
management.

The Quality Engineering Branch performs three types of activities as described
below:

1.3.2.1 Planning

Planning, program development and documentation of plans and procedures for
conduct of the BOP Supplier Quality Assurance Program are performed through
this activity. A knowledge of industry and government standards and thelr
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appropriate application to the Project Qual ity Assurance Program Is
maintained.

1.3.2.2 Reports

Establ ishment of quality assurance program progress and status reporting
requirements and their maintenance is accomplished through this activity.
Collection of reports from branches of the Quality Assurance Division and the
preparation of the BOP Suppiier Quality Assurance Program progress and status
report is also performed.

1.3.2.3 Records

Collection, filing, and maintaining of quality records Is performed through
this activity. The receiving, routing, and filing of working documentation
within the Quality Assurance Division Is performed. The quality records file
will ultimately include records of the BOP Supply activities.

1.3.3 Quality Improvement Branch

The function of the Quality Improvement Branch is to provice needed training
and indoctrination for the Quality Assurance Division and to coordinate
Project Office and Project-wide training and indoctrination activities for
personnel performing quality-related functions. This branch is also
responsible for conducting activities wherein nonconformances are disposi-
tioned and corrections to program deficiencies are made to improve qual ity
achievements and to prevent - .currence of nonconforming conditions.

The Quality Improvement Brunch performs three types of activities as described
below:

1.3.3.1 Nonconformance Control

Coilecting unusual or abnormal occurrence reports, deviation requests, noncon-
tormance reports, and deficiency citations, and processing them to satisfac-
tory resolution is accomplished through this activity. A log of quality
problems identified internally and by Equipment Suppliers will be maintained
and corrective actions recorded.

1.3.3.2 Irend Analysis

Activities, reports (audit, inspection, progress, status) and records are
monitored through this activity to identify quality problems. Problems
identified are studied and actions recommended to correct the problem, to
improve qual ity achievements, and to improve the efficiency and effectiveness
of quality assurance activities.

1.3.3.3 Iraining and Indoctrination

Actions to acquaint Project personnel with the various elements of the qual ity
assurance program and the practices needed to assure quality achievement are
performed through this activity. The certification of quality assurance
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personnel qualifications is performed and personnel training and indoctrina-
tion within the Project Office and within other Project participant organize-
tions is monitorea to assure that:

1. Personnel pertforming activities affecting quality are appropriately
trained in the principles, techniques and requirements of the
activity being performec.

2. Personnel performing activities affecting quality are instructed as
to purpose, scope, and implementation of governing manuals, policies,
and procedures.

3, Appropriate training procedures are established.

4. Indoctrination and training activities are conducted in an effective
manner and achieve desired results.

5. For formal treaining and qualification programs, documentation
includes the objective, content of the program, attendees, and date
of attendance.

6. Proficiency evaluations or tests as appropriate are given to those
personnel performing and verifying activities affecting quality, and
acceptance criteria are developed to determine if individuals are
properly trained and qualified.

7. Certificate of qualifications clearly delineates (a) the specific
functions personnel are qualified to perform and (b) the criteria
used to qualify personne! in each function.

8. Proficiency of personnel performing and verifying activities affect-
ing quality is maintained through work experience or retraining with
continued proficiency verified through reevaluation, reexamining,
and/or recertifying in accordance with Project requirements.

1.3.4 AL Project Quality Assurance Section

The AE Project Quality Assurance Manager is head of this section which func-
tions In conjunction with and provides services for the other three branches.

1.3.4.1 |nternal Audit and Survelllance

This group performs periodic internal audits and surveil lances according to

the BOP Supply Program plans and schedules and special audits when directed by
higher authority. This group provides audit and surveillance services for and
functionally performs with the audit group of tne Quality Verification Branch.

1.3.4.2 Quality Assurance Engineering

This group reviews all applicable documents and provides qual ity assurance
input for BOP Supply technical documents, procurement documents, change
requests, etc., tc assure proper incorporation of quality assurance require-
ments. This group performs functionally with the planning function of the
Qual ity Engineering Branch.
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1"' | 1.3.4.3 Yendor Audit and Survelllance Group

This group schedules, plans and implements vendor pre-award and In-process
fabrication surveys and audits. The services of qualified AE engineers are
utilized whenever the scheduled audit or survey requires such capability. The
group has authority to stop unsatisfactory or unapproved practices through
contractual channels by virtue of the Chief, Quality Assurance for BOP Supply
charter. This group provides surveillance services for and performs func-
tionally with the surveillance function of the Quality Verification Branch.

1.4 QUALIFICAYION REQUIREMENTS FOR QUAL ITY ASSURANCE MANAGEMENT
POSITIONS

1.4.1 QUALIFICATION REQUIREMENTS OF THE CHIEF, QUALITY ASSURANCE

The individual assigned to retain overall authority and responsibility for the
BOP Supplier Quality Assurance Program is the Chief, Quality Assurance who is
the functional manager for directing and managing the Qual ity Assurance
Program. He will have the following qualifications:

Education - He shall be a graduate of a four-year accredited engineering
or science college or university,

Experience -

General - He shall have a minimum of 10 years experience In quality
assurance or engineering, construction, or operation activities
associated with nuclear facilities or equivalent heavy Industry.

2pecialty - He shall possess a broad knowledge and understanding of
industry and government codes, standards, and regulations defining
qQual ity assurance requirements and practices.

He shall have a broad knowledge and understanding of quality
assurance methods and thelr application.

He shall have experience in planning, defining and performing qual ity
assurance practices and the application of procedures.

Managerial - He shall be experienced in organizing, directing and
administering an overal | program of activity or a majcr portion of an
overali program having broad scope and application.

He shall have experience in the supervision of personnel and the
planning and management of other resources normally needed tc conduct
an extensive qual ity assurance program.

1.4.2 CHIEF, QUALITY VERIFICATION, QUALITY ENGINEERING, AND QUALITY
AMPROVEMENT

The individuals assigned to manage Quality Verification, Quality Engineering
and Qual ity Improvement activities will have the following qualifications:
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accredi ted

. ive years experience in quality
construction, or operation activities
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have a broad understanding and knowledge of
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and government codes, standards, and regulations
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qual ity assurance program requirements an” practices. He shall have
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ded to develop and cperational ly maintain a comprehen-
assurance program to satisfy contractually Iinvoked
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| 1.4.3.1 QUALITY ASSURANCE ENGINEERING GROUP - SUPERYISOR

The Iindividual responsible fur supervising the AE quality assurance
engineering function will have the following qualifications:

Education - He shall be a graduate of a four-year accredited engineering
college or university.

| Experience -

General - He shall have a minimum of 7 years experience in quality
assurance or engineering associated with design, construction, or
oper aiion of a nuclear reactor plant facillity, power generating
station or heavy industry.

Specialty - He shall possess knowledge and understanding of industry
and government codes, standards and regulations which define quality
assurance requirements and practices. He shall be familiar with
methods of application of programmatic and special quality assurance
requirements in design and procurement documents. He shall be
experienced in evaluating program pians, procedures and practices,
and subsequently verifying conformance.

Supervisory - He shall be experienced in the supervision of technical
and administrative personnel engaged Iin quality assurance or
engineering activities.

| 1.4.3.2 (NTERNAL AUDIT AND SUPYEIL.ANCE GROUP - SUPERYISOR
The Individual responsible for st ervising the AE qual ity assurance internal
auditing and surveillance functicn will have the following qualifications:
university, or be a high school graduate and have 10 years

experience in quality assurance/control in lieu of a degree.

| Experience -

| Education - He shall be a graduate of a four year accredited college or

General - He shall have a minimum of 7 years experience in quality
assurance or englineering associated with design, construction, or
operation of a nuclear reactor plant facility, power cenerating

| station or heavy industry.

Specialty - He shall possess knowledge and undc-standing of industry
and government codes, standards and regulations which define quality
assurance requirements and practices. He shall be experienced com=

l mensurate with the scope, complexity or special nature of the activi-
ties to be audited. He shall posress good communicative skills.

Super'isory - He shall be experienced in the supervision of technical
l personnel engaged in quality assurance auditing or surveillance
activities.
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interface with the Owner. Copies of such communications will be
distributed to other major program participants cognizant of the
sub ject.,

3. Communications by Individuals - These communications are encouraged
to identify and evaluate quality problems and to initiate, recommend,
or provide solutions. Communications may also be formal or informai,
the choice of which shall depend on the significance of the subject
and the judgment of the individuals involved.

Communication of quality assurance related activities within the BOP
Supplier's organization is promoted through:

1. Periodic statf meetings of the Project Director.
2. Monthly quality assurance program progress and status reporting.

Communication of quality assurance related activities between the BOP
Supplier's organization and the organizations of the major contractors and
suppliers is promoted through:

1. Quarterly management review meetings attended by the Quality
Assurance Managers of the major program participants.

2. Monthly quality assurance program progress and status reporting by
major contractors and suppliers.

2.0 QUALITY ACSURANCE PROGRAM
2.1 PROGRAM REQUIREMENTS

The requirements for the BOP Supplier Quality Assurance Program are contained
in ROT F 2-2, 1975, with Amendments 1, 2, and 3, Quality Assurance Program
Requirements, Execution of a program which meets these requirements will
comply with 10 CFR 50, Appendix B, Qual ity Assurance Criteria for Nuclear
Power Plants and Fuel Reprocessing Plants. A description of the activities of
this program is contained herein and is presented to demonstrate how the BOP
Supplier is meeting the applicable criteria,

2.2 PROGRAM ELEMENTS

The elements of the BOP Supplier Quality Assurance Program which will be
executed by the BOP Supplier organization are those identified as "Program
Management" compl imented by those for design and deve!opment, procurerent and
manufacturing shown in Figure 17C-2. This is the BOP Supplier portion of the
program, and it will be executed in accordance with plans, prccedures and
management practices of the BOP Supplier. Figures 17C~3 and 17C-4 contzin a
matrix of the plans and procedures and indicates the program elements as
derined in 10 CFR 50, Appendix B and RDT F 2-2 respectively, that will be
implemented in accordance with specific documents. A listing of these
procedures with a brief description of each is contained in Attachment 1.
These documents are contained in the manuals of procedures which nave been
developed by the BOP Supplier organizations to implement the qual ity assurance
policies, goals and objectives describted in this program description.
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each contain copies as appropriate of the Quality Assurance Program implement-
Ing documents listed In Figures 17C-3 and 17C-4, including the program
description contained in this Appendix to Chapter 17 of the PSAR. A brief
synopsis of those procedures is contained in Attachment 1.

The Qual ity Assurance Manuals are controlled using a document control log
which shows the distribution of each copy by copy number including the
distribution of revisions. The Quality Engineering Branch of the Project
Offlice Qual ity Assurance Division is responsible for this activity as well as
the revislon and incorporation of changes to the manual defined and approved
by the Chief, Quality Assurance. The contents of the Qual ity Assurance
Manual, Including the program description contained in Appendix C to Chapter
17 of the PSAR is reviewed annually as a minimum and is updated as required to
maintain it current,

In the execution of the program, should a disagreement arise from a difference
of opinion between quality assurance personnel and other Prcject Office
personnel (engineering, procurement, construction, etc.), the principals
themselves try to work it out. Should they fail to resolve the differences,
the heads of the respective divisions are briefed on the problem by the
principals and they attempt to resolve the differences on their level. Should
they fall also, the problem is presented to the Project Director by the heads
of the divisions involved, and he arbitrates the ma*ter and renders a
decision.

Personnel of the Owner's organization who are assigned responsibility for
verifying that contractor performance is in accordance with requirements are
selected and assigned to their area of responsibiity based upon experience,
education, and management's assessment of their performance capabilities.
They are observed tor performance evaluation on a continuing basis by
appropriate management. On-going training and indoctrination programs are
conducted to familiarize personnel with technical objectives of the activity
being monitored, the requirements that it must meet, tne practices and
procedures to be executed in verifying conformance to requirements, and the
documentation of resul ts.

3.0 DESIGN CONTROL

The responsibility for execution of design control practices relative to BOP
equipment manufacturing will be delegated to equipment suppliers by contract.

Each equipment supplier that is assigned responsiblity for design is required
by contract to exercise doesign control practices in accordance with specified
requirements. These practices include the following, as appropriate:

o Design Planning

0 Design Definition and Control
1. Design Criteria
2. Codes, Standerds and Practices
. Engineering Studies and Analyses
. Parts, Materials and Processes
. Design Descriptions
. Specifications, Drawings and Instructions

Lo USSRV
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7. ldentitication

8. Acceptance Criteria
9. Interface Control
10. Engineering Holds
11. Calculations

12. Computer Codes

o Documenti Review and Control
1. Document Reviews
2. Document Control
3. Engineering Drawing L ists
4. Drawing Checks

¢ Design Reviews
(Required design verification for the level of design activity
accompi ished Is to be performed prior to release for procurement,
manufacture, construction, or release to another organization for use
in other design activities. In all cases, the design verification is
to be completed prior to relying upon the component system or
structure to perform its function.)

o Development
(Including provisions that prototype component or feature testing is
performed as early as possible prio to Installation of plant
equipment or prior to the point when the installation would become

irreversible.)
o Fallure Reporting and Corrective Action

The required practices are to Include the review of design drawings
and specifications by the Qual ity Assurance organization to assure
that the documents are prepared, reviewed, and approved In accordance
with internal procedures and that the documents contain the necessary
qual ity assurance requirements such as inspection and test requlre-
ments, acceptance requirements, and the extent of documenting
inspection and test resul ts.

The BOP Supplier monitors major suppliers' design control practices and
periodical ly audits their practices to specified requirements to assure proper
impl ementation and adequacy of the practice.

4.0 PROCUREMENT DOCUMENT CONTROL

The BOP Supplier has establ ished and implemented a practice for control of
procurement documents to assure that procurement functions are accompl ished in
accordance with the applicable codes, standards, drawings, and specifications.
This practice is carried out under written procedures which provide for
coordination and Implementation of procurement planning énd review of procure
ment documents such as preprocurement plans and purchase orders, and changes
thereto by designated personnel to assure that these documents are compl ete

and correct.
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When acquisition of spare or replacement parts is a separate procurement ‘
action from that involved in procurement of original equipment, the procure~

ment action is subjected to the same system of internal technical and qual ity

assurance review as the original component. All quality assurance require-

ments and acceptance criteria are of the same level as the original procure-

ment action.

When a plant procurement document is received by the BOP Supplier, it is
routed to the Assistant Director for Procurement (AD/PR). The AD/PR coordi-
nates the BOP Supplier review in conjunction with the cognizant engineer. The
review is conducted thoroughly but as promptly as possible. To conduct
reviews and expedite approval of procurement documents, a checklist is used by
procurement document reviewers. These checkl|ists are rather extensive and
include such check points as whether or not the procurement documents:

1. ldentify the documentation (e.g., drawings, specifications,
procedures, inspection and fabrication plans, inspection and test
records, personnel and procedure qualifications, and material,
chemical and physical test resuits) to be prepared, maintained, and
submitted as appiicable to the purchaser for review and approval.

2. Contein or reference the design basis technical requirements
including the applicable regulatory requirements, components and
material identification requirements, drawings, specifications, codes
and industrial standards, ftest and inspection requirements, and
special process instructions for such activities as welding, heat ‘

treating, nondestructive testing, and cleaning.

3. ldentify the appiicable 10 CFR 50, Appendix B requirements which must
be complied with and described in the supplier's QA program.

4. ldentify those records which shall be retained, controlled, maintain-
ed, or delivered to the purchaser prior to use or installation of the
hardware.

5. Contain the procuring agency's right ot access to supplier’'s
facilities and records for source Inspection and audit.

6. Provide for spare or replacement parts of safety-related structure,
systems, and components are subject to controls at lease equivalent
to those used for the original equipment.

Al'l changes and revisions to procurement documents are subject to the same
review and approval requirements as the original document.

Procurement document reviewers are specified by the AD/PR, and the cognizant
engineer. Reviewers are selected on the basis of their qualifications and
their ability to provide a meaningful input to a particular document. The
selected BOP Supplier reviewers include as a minimum, the AD/PR of his
designated representative, the head of the BOP Supplier quality assurance
organization or his designated representative and the BOP Supplier Cognizant
Engineer. The selected reviewers also include contract and procurement staf f

and, as appropriate, counsel, patent and finance representatives. The ‘
respective cognizant engineer has the principal responsibility for determining
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the sultabil ity znd adequacy of technical specifications included in
procurement documents.

The qual ity assurance reviewer has the principal responsibility for deter-
mining the adequacy of the procurement documents regarding qual ity assurance
requirements. He Is tralned and qualliflied In qual ity assurance practices and
concepts to make this determination. This review is to determine that quality
and qual ity assurance requirements are correctly stated, inspectable, and
control lable; there are adequate acceptance and rejection criteria; and the
procurement document has been prepared, reviewed, and approved in accordance
with QA program requirements,

The AD/PR has the principal responsibility for determining the overall
adequacy of administrative, financial and contractual aspects of procurement
documents,

All BOP Supplier comments from reviewers of procurement documents are made Iin
writing.

After receiving and resolving all comments, the AD/PR prepares formal corres-
pondence to the appropriate participant and reflects comments, approval, or
notifies the participant of the reasons for disapproval.

The BOP Supplier «ganization both participates in and monitors the execution
of this practice. Periodically, the organization audits or arranges for
independent audit of this practice to assure proper implementation and

adequacy.

The execution responsibil ity for procurement document control practices
related to BOP equipment manufacturing is delegated 10 equipment suppliers by
contract.

5.0 _INSTRUCTIONS. PROCEDURES AND DRAWINGS

The BOP Supplier has prepared his procedures and instructions in accordance
with procedures that prescribe the format to be followed and the identi-
fication system to be used. These procedures cover al! activities of manage-
ment, document review and control, procurement, surveillance activities,
audlts, and records management. These procedures prescribe methods for
performing qual lty-related activities in conformance with the applicable
requirements of 10 CFR 50, Appendix B.

The BOP Supplier procedures are organized under a Management Procedures System
which is administrated by a procedures coordinator from within the BOP

Suppl ler organization. The procedures coordinator, which is a staff function
reporting to the Project Director, is assigned the function of controlling the
I ssuance of procedures to assure ccordination and consistency in format,
content, etc. The procedure system Itself is organized along divisional |ines
(Engineer ing, Procurement, Construction, Quality Assurance, Public Safety,
Operations, Project Control, Administrative Services and others) which glve
the responsible managers the responsibilities for:

o Assuring that policies of a continuing nature are incorporated in the
Management Procedures System (MPS).
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o

Incorporating applicable laws, standards such as 10 CFR 50, Appendix
B, Executive Orders, decisions and directives of the Project Steering
Committee (PSC) into the procedures to the extent necessary to show
the requirements placed upon the BOP Supplier.

Determining the coverage and content of management directives
necessary to carry out thelr assigned functions, assuring the accuracy
and currency of the procedures and arranging for the cancellation of
those that become obsolete.

Approving procedures for which they are responsible. Obtaining
review, comment and document concurrences by other organizational
units when appropriate.

Submitting to the Procedures Coordinator:

a. Draft procedures for review of format.
b. Final procedures for Director approval, Iissuance and distribution.

Determining, with concurrence of General Counsel, what portions of
procedures, if any, shall oe communicated to the contractors.
Furnishing to the Procedures Coordinator the names of contractor
personnel to whom such material together with any appropriate
supplementary explanation or instructions should be distributed.

The Procedures Coordinator is the prime control officer for BOP Supplier
Procedures and as such:

o

Assures that style, format, content, terms, titles and numbering
sequence conform to the requirements of the Management Procedures
Control System.

After final approval, oversees printing and distribution of the
procedures.

Assures that a master file containing the originals of all approved
CRBRP Froject Office procedures and a log of issued procedures and
their revisions is maintained.

Assures that the index of procedures is maintained current.

Assures that all revisions and changes to existing procedures, are
distributed promptly, according to the distribution in the master
file.

Organizational Unit Managers are responsible for writing and implementing the
procedures necessery for their division., General Administration procedures
cover policies and procedures which apply to all employees. The Project
Director approves for issuance all CRBRP Project Office procedures. The
individual division procedures are approved by the responsible Division
Manager and are forwarded by the Procedures Coordinator to the CRBRP Project
Director for final approval.
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Each new procedure or revision of existing procedure is prepared using the
Management Procedures system numbering code and format,

Each division establishes steps for the review of draft procedures within the
divisions. if a procedure applies to more than one division, the other
divisions affected receive the draft procedure for review. A draft is sent to
the Procedures Ceordinator who reviews it for format, style, and numbering
sequence.

The final procedure or revision of existing procedure is approved by the
appropriate division manager responsible for that particular subdivision of
procedures, is concurred in by the Chief, Quality Assurance and is approved by
the CRBRP Project Director, and released for implementation.

Distribution of each procedure or revision of existing procedure is |isted and
filed with the procedure copy in the procedure master file. The register
shows which revision Is current.

The BOP Supplier practice for decumenting, in written form, the requirements
for and results of activities affecting quality is, itself, executed in
accor dance with document control procedures identified under Section 6.0,

Rocument Control.

The BOP Supplier Quality Assurance crganization both participates in and
monitors the execution of this practice. Periodically, the Quality Assurance
Organization audits or arranc - for independent audit of this practice to
assure implementation and e

Responsibility for prescribing in instructions, procedures and arawings

activities affecting quality relative to equipment manufacturing will be

delegated to suppliers by contract. These activities include the assurance

that procedures are establ ished and controlled to provide for the preparation

of as-built drawings and related documentation in a timely manner to

accurately reflect the actual plant configuration. f

6.0 DOCUMENT CONTROL

The BOP Supplier has established and implemented a document control system
that fulfills the qual ity assurance program requirements and applies to those
types of documents prepared by the BOP Supplier and identified in Sections 3,
4, and 5 of this description.

The control led documents originated by the BOP Supplier are processed in a
controi led manner to assure the fol lowing:

0 Uniformity of format of Initial and subsequent issuances.

o Proper identification as to the originator and date of origin of a
document, and a mechanism for verification of the authenticity of
Iinformation.

o Positive review and approveal by persons qualified to determine the
correctness of the information presented and to judge its ultimate
useful ness.
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o Prompt and accurate distribution, including a mechanism for receipt
control, of becth the origlinal document and subsequent revisions to
prevent inadvertant use of superseded material and to place documents
in work areas in a timely manner.

o Efficient revision of documents when necessary to clarify, correct,
augment or up-date the content of a document, while preserving the
intearity of originally approved and released information.

¢ Documents are available at the location where the activity will be
performed prior to commencing the work.

o Quallity Assurance requirements are properly stated, are adequate and
are (ncluded prior to Implementation.

Controi led documents are standardized by procedure as to [dentification,
format, and numbering. These documents are reviewsd for adequacy by Division
Chiefs and/or the CRBRP Project Director, as appropriate. The Chief of the
LCivision origir .fing the controlled document determines the extent of
necessary reviews. The draft controlled document is routed to the appropriate
reviewing personnel/organizations. The quality assurance organization reviews
and concurs with these documents with regard to qual ity assurance related
aspects. Comments of reviewing personnel are resolved prior to final approval
of the document. A record of the review sequence which has been accompl ished
Is documented and retained. Changes or revisions are reviewed and approved by
the same divisions that performed the original review and approval. |f the
control led document will be issued only to personnel of the originating
Division, the respective Division Chief may approve the document for [ssue
upon completion of necessary reviews. |If the controlled document is to be
issued to personnel outside of the originating Division, the respective
Division Chief secures any necessary higher level approvals. The Chief of the
Division originating a -ontrol led document estabiishes an appropriate minimum
pericoic review schedule for the approved document. The primary purpose of
these reviews is to determine if changes In Project status have resulted in
the need for revisions to the controlled documents,

The originating Division establ ishes and meintains an appropriate |isting of
the distribution of the document upon issue. A recelpt page is attached fo
the transmitted controlled document which requests the person recelving the
document to sign and date the page and return It to the originating Division.
A designated person initials the respective distribution |isting upon recelpt
of the signed page to reflect accomplishment of transmittal and receipt. He
also reviews the Division's control led document distribution |isting at |east
bimonthly to follow=up on any delinquent receipt pages. This distribution
listing is a master |ist which is updated periodically to show current revi-
sion, number distributed, location, etc. Revisions to controlled documents
are systematically processed with the same procedure as the original. Changes
are also reviewed and approved by the same Divisions that performed the
original review and approvals.

The BOP Supplier quality assurance organization both participates in and
monitors the execu:ion of the document contrcl system. Periodically the

gual ity assurance organization audits or arranges for indapendent audit of the
document control system to assure implementation and adequacy.
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The responsibility for execution of document control practices relative to the
manufacturing of BOP equipment is delegated to equipment suppliers by

contract.

7.0 CONTROL OF PURCHASED MATERIAL, EQUIPMENT AND SERVICES

The BOP Supplier has established a practice for control of the procurement
process In which material, equipment and services are purchased. The
procurement practice Includes the fol lowing:

0 Procurement Document Preparation, Review and Change Control

¢ Selection of Procurement Sources

1.

2.

Qualified personnel evaluate the suppliers capability to proviue
services and products of acceptable quality.

The Qual ity Assurance and Engineering Personnel participate in the
evaluation of those suppliers provicing critical I[tems.

The evaluation of suppliers is based on one or more of the
following:

a. The supplier's capability to comply with the elements of 10
CFR 57, Appendix B, whic: are applicable to the type of
material, equipment, or service being procured.

b. A review of previous records and performance of suppliers who
have provided simliar articles of the type being procured.

c. A survey of the supplier's facilities and qual ity assurance
program practices to determine his capability to supply 4
product which meets the design, manufacturing, and qual ity
assurance requirements. Results of these surveys are to be
documented and filed at the buyeir's faciliity. If an LCVIP
letter of confirmation or the "CASE"™ Register |s used to
establish the qualifications of the supplier, the documenta-
tion on fiie Is to identify the letter or audit used.

o Bid-Evaluation and Award

© Purchaser's control of Supplier's performance

1.

Suppller's Quality Assurance Program is evaluated for
acceptabil ity by qualified Quality Assurance Personnel and
approved prior to release of work activities that must be
performed under the program.

Survelllance of suppliers “uring fabrication, inspection, testing,
and shipment of matrials, equipment a2nd components is planned and
performed with qual ity assurance organization participation In
accordance with written procedures to assure conformance to the
purchase order requirements, Those procedures provide for:
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Specification of the characteristics or processes to be
wlitnessed, Inspected or verified, and accepted; the method of
survell lance and the extent of documentation required; and
those responsibie for Implementing these procedures.

Audits and survelllances which assure that the suppller
complles with all quality and quallty assurance requlrements.
Survelillance is performed on those |[tems where verification of
confourmance to prucurement requirements cannot be determined
upon receipt.

For commercial "off-the-shelf" items where specific quallty
assurance controls appropriate for nuclear applications cannot
be imposed in a practicable manner, speclal quallty verifica~
tion requirements shall be establ ished and described to
provide the necessary assurance of an acceptable item by the
purchaser.

o Acceptance of [tem or service

1. Receiving activities associated with supplier-furnished material,
equipment and services Is performed tc assure that:

d.

The material, component, or equipment is properly ldentified
and corresponds to the identifiction on the purchase document
and with the recelving documentation.

Inspection of the material, component or equipment, and
acceptance records is performed and judged acceptable In

accor dance wlth predetermined inspection Instructions prior to
instal lation or use.

Inspection records or certificates of conformance attesting to
the acceptance of material, components, and equipment are
avallable at plant site prior to Installation or use.

Items accepted and released are identified as to thelr
Inspection status prior to forwarding them to a controlled
storage area or releasing them for installation or further
wWOork.,

Nonconforming |tems are segregated when practicabie,
controlied and clearly Identified until proper disposition is
made.

o Corrective Action with regard to the procurement process

¢ Quality Assurance Records

1. The supplier furnishes the following records, as a minimum, to the
purchaser.
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a. Certifications that specifically identify (e.g., by the
purchase order number) the purchased material or equipment and
the specific procurement requirements (codes, standards,
specificationg, etc.) met by the items.

b. Certifications that identify any procurement requirements
which have not been met tocgether with a description of those
nonconfourmances dispositioned "accept &s is" or "repair.”

The review and approval of supplier-furnished data by qualified personnel is
performed In accordance with establ ished procedures.

Review and appropriate approval is provided for supplier-generated documenta-
tion, such as certifications, for completeness, acceptebility, and conformance
to contract requirements before accepting completed items. At recelpt inspec-
tion, the BOP Supplier routineiy or pericdically val idates supplier-furnished
material certifications by means of independent analysis or overchecks. The
receipt inspection planning def ines the necessary inspections and tests and
provides for inspection density adjustment depending upon source, quality
performance history, lot size and other factors.

Procurement of spare or replacement materials and equipment is subject to pre-
sent qual ity assurance program controls, to codes and standards, and to
technical require.ents equal to or better than the original technical require-
ments, or as required to preclude repetition of defects.

The responsibil ity for execution of practices for control of purchased
materials, equipment and service:c related to BOP equipment manufacturing is
delegated to equipment suppliers by contract,

8.0 _IDENTIFICATION AND CONTROL OF MATERIALS. PARTS AND COMPONENTS

The responsibil ity for execution of icentification and control of materials,
parts and components, is delegated to BOP equipment suppliers and the CRBRP
site recelving organization by contract.

Each supplier, who has an assigned responsibility for materials (including
consumables), parts and components including partially fabricated subassem-
blies is required by contract to establish and implement igentification and
control practices. The description of the practices should include organiza-
tional responsibility. Each supplier's Identification requirements are to be
determined during the initial planning staeges and his practice will assure
that identification of the Item is maintained, both cn or attached to the item
and on records traceable to the item as required throughout fabrication,
erection, installation, and use of the item; the item(s) can be traced tc the
appropriate documentation such as drawings, specifications, purchase orders,
manufacturing and inspection documents, deviation reports, and physical and
chemical mill test reports; that the mcthcd and location of identification
does not affect the furction of quality or the item being identified; and that
the correct identification of items Is accomplished and verified prior to the
release for fabrication, assembly, shipping and installation. These practices
will be designed to preclude the use of incorrect or defective materials and
parts Important to the function of safety-related structures systems, and
components.
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The BOP Supplier monitors supplier identification and control of materials, ‘
parts and components practices and pericdically audits the suppliers'
practices to assure proper Iimplementaticn and adequacy.

9.0 CONTROL OF SPECIAL PROCESSES

The responsibil ity for execution of control of special processes during manu-
facturing of BOP equipment, is delegated to equipment suppliers by contract.

Project suppliers, who are assigned responsibility for activities where
special processes are involved, are required, by contract, to establ ish and
impl ement practices to assure adequate performance and control of special
processes such as welding, heat treating, nondestructive examination, bonding,
coating, soldering, plating, hard surfacing and cleaning. These practices
will include the following elements:

o Description of the criteria for determining those processes that are
control led as speciel processes. A listing of special processes,
which are general ly those processes where direct inspection Is

impossible or disadvantageous, should be provlided.

Description of the organizational responsibilities, including those
for the qual ity assurance organization, for qualification of speciai
processes, equipment, and personnel.

Qualification of procedures, equipment, and perscnnel for performance
of special processes in accordance with applicable codes, standards,
qual Ity assurance procedures, specifications, or supplementary
requirements. The quality assurance organization is Involved in the
gualification activities to assure they are satisfactorily performed.

o Special processes are performed by qual ified personnel using qualified
procedures and equipment with established procedures for recording
evicence of acceptable accompl ishment.

Qual ification records of procedures, equipment, and personnel
associated with special processes are established, filed, and kept
current,

The BOP Supplier monitors supplier special processes control practices and
periodical ly audits the suppliers' practices to assure proper implementation
and adequacy.

19.0 _INSPECTION

The responsibility for direct inspection of items and work practices related
to BOP equipment manufacturing, is delegated to equipment suppllers by
contr act.

The BOP Supplier organization will perform necessary Inspections and wilil
witness selected inspections to verify that supplliers are providing items that
will meet specified requirements. Each supplier who is assigned responsi-
bility for performing procurement or manufacturing activities that affect
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quallty, Is required by contract to establish and implement inspection prac-
tices of sufficient scope to be fully effective. These Inspection practices
will Identify and verity conformance of items and services with the documented
specifications, Instructions, procedures and drawings for accomplishing the
required activities. The inspection practice pertormed by elther the BOP
Supplier or the Equipment Supplier as appropriate will provide that:

o Organizational responsibilities for Inspection are described.
Inspection personnel are [ndependent from the individual or group
performing the activity being inspected. If the individuals
performing Inspections are not nart of the quallity assurance
organization, the inspection procedures, personnel qualification
criteria, and Independence from undue pressure such as cost and
schedule should be reviewed and tound acceptable by the quallty
assurance organization prior to initiation of the activity.

o Inspection procedures, instructicns, and check |ists contain the
following:

a., ldentification of characteristics to be inspected.

b. ldentification of the individuals or groups responsible for
performing the Inspection operation,

c. Acceptance and rejecilon criteria.
d. A description of the method ot inspection,

e. Specification of the necessary measuring and test equipment
including accuracy requirements,

o Inspection procedures or instructions are available with necessary
drawings and specifications for use prior to performing inspection
operations,

o Inspectors (including NOT personnel) are qualitied in accordance with
approprlate codes, standards, and company training programs, and thelr
qualifications and qualification records are kept current,

o Modifications, repairs, and replacements are inspected in accordance
with the original design and inspection requirements or acceptable
alternatives,

o Program procedures are developed with qual ity assurance organization
participation to provide criteria for determining the accuracy
requirements of Inspection equipment and the timing of required
inspection, or definition of how and when inspections are performed.

o Provisions are establ ished that identify mandatory Inspection hold
points beyond which work may not proceed until Inspected by a
designated inspector.

o The individuals or groups who perform receiving and process
verification Inspections at the construction site are identified.
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o Provisions are established for indirect control by monltoring,
processing methods, equipment, and personnel If direct inspection is
not possible.

o Inspection results are documented, evaluated and their acceptabll| ity
determined by a responsible Individual or group.

The BOP Suppl ier monitors supplier inspection practices and periodically
audits the suppllers practice to assure proper implementation and adequacy.

11.0 IEST _CONTROL

The BOP Suppller delegates execution responsibility for testing and test
control practices to equlpment suppliers by contracts. The BOP Supplier will
witness tests by the equipment suppllier on a selective basis and may, upon

| imited occasions, conduct independent tests of his own. Each equlpment

suppl ler, who Is assigned responsibilities for performing procurement and
manufacturing activities thet affect quality, is required by contract to
establ ish required tests, including proof tests prior to Installation and
preoperational tests and to establish a testing control practice. The testing
control practice for testing performed by elther the BOP Supplier or the
Equipment Supplier as appropriate will include the following elements:

o ldentification of required testing to demonstrate that the I[tem will
perform satisfactorily In service and that testing activities are
identified, documented and accomplished in accordance with written
control led procedures.

o ldentification of criteria for determining the accuracy requirements
of test equipment and criteria for determining when a test is required
or how and when testing activities are performed.

o Written test procedures that Incorporate or reference the requirements
and acceptance |imits contained in applicable design and procurement
gocuments.,

o Written test procedures that include:

a. Instructions for testing methcd and test equipment and
instrumentation,

b. Provisions for the followlng as appropriate:

- Calibrated Instrumentation

- Adequate and appropriate equlpment

- Trained, qualified, and |icensed or certified personnel

- Preparation, condition, and completeness of item to be tested

- Sultable and controlled environmental conditions

- Mandatory Inspection hoid points for witness by purchaser,
contractor, or authorized inspector

- Provisions for data collection and storage

- Acceptance and rejection criteria

- Methods of documenting or recording test data and results

- Provisions are assuring test prerequisites hav: been met
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0 Test results are documented, evaluated, and acceptance status
identified by a qualified, responsible indivicual or group.

0 Modifications, repairs, and replacements are tested in accordance with

the original design and testing requirements or accepteble al ternates.

The BOP Supplier monitors the suppliers testing and test control ena periodi=
cally audits the suppliers test contrcl practice to assure implementation and

adequacy.
12.0 CONTROL OF MEASURING AND TEST EQUIPMENT

The BOP Suppl ler delegates executicn responsibility for control of measuring
and test equipment to the suppliers through contract. |In those instances
where the BOP Supplier elects to perform or have his agent perform inspec-
tions, examinations, or tests, the measuring and test equipment will be
controlled In accordance with those requirements imposed upon the supplier,

Each suppllier, who Is assigned responsibility for performing Inspections,
examinations, or tests, Is required by contract tc establish and implement &
system for calibration and control of measuring and test equipment,

This system will include the foullowing elements:

o Procedures that describe the calibration technigue and frequency,
malntenance, and control of all measuring and test instruments, tools,
gages, fixtures, reference and transfer standards, and nondestructive
test equipment which are used in the measurement, inspection, and
monitoring of safety-related components, systems, and structures. The
review and documented concurrence cf these procedures is described and
the organization responsible for these functions are identified.

0 Measuring and test equipment is ldentified and the cal ibration test
data is ldentified as to the equipment to which it &pplies.

0 Measuring and test equipment is labelec or tagged or otherwise
contrclled to indicate the due date of the next calibration. The
method of "otherwise controlled™ should be described.

0 Measuring and test instruments are callbrated at specified intervals
based on the required accuracy, purpose, degree of usage, stabillity
characteristics, and other conditions affecting the measurement.

o An Investigaticn conducted and documented to determine the validity of
previous inspections razrformed when measur ing and test equipment is
found to be out of calibration.

o Calibrating standards have an uncertainty (error) requirement of
one-fourth to one-tenth cf the tolerance of the equipment being
callbrated. A greater uncertainty may be acceptable when |imited by
the "state-of-the-art.™ Calibrating standards have greater accuracy
than standards being calibrated. Calibrating standards with the same
accuracy may be used if it can be shown to be adequate for the
requirements and the basis of acceptance is documented and authorized
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by responsible management. The manayement authorized to perform this
functicn is ldentified.

Measures are taken and documented to determ... ihe validity of pre-
vious inspections perfurmed and the acceptability of items inspected
or tested since the last calibration when measuring and test equipment
is found 10 be out of calibration. Inspections or tests are repeated
on Items determined to be suspect.

Reference and transfer standards are traceable to naticonally
recognized standards; or, where national standards do not exist,
provisions are established to document the basis for calibration.

The BOP Supplier monitors the supplier's calibration and control of measuring
and test equipment and periocdically audits the supplliers practices to assure
| implementation and adequacy and effectiveness.

13.0 HANDLING, STORAGE AND SHIPPING

The BOP Supplier delegates execution responsibility for handling, storage and
shipping practices to the suppliers through contracts.

Each supplier, who Is assigned responsibility for manufacturing, fabrication
or assembly, Is required by contract to establish and implement practices for
handling, storage and shipping of items. These practices will include the

following: "I'

o Special hendling, preservation, storage, cleaning, packaging, and
| shipping requirements are specified and accomplished by suitably
qualified individuals in accordance with predetermined work and
inspection Instructions.

0 Procedures are prepared in accordance with design and procurement
specification requirements to establish and describe controls for the
cleaning, handling, storage, packaging, shipping, and preservaticn of
materials, components, and systems to preclude damage, |oss, or
deterioration by environmental conditions such as temperature or
humicity.

The BOP Supplier monitors the Suppliers handling, storage and shipping
practices and periodically audits suppliers practices to assure implementation
and adequacy.

14.0  INSPECTION, TEST AND OPERATING STATUS

The BOP Supplier delegates execution responsibility for inspection, test and
operating status measures to suppliers through contracts.

Suppliers who are assigned responsibility for manufacturing, are required to

establish and implement practices to Iindicate the status of inspections and

tests performed upon individual items throughout fabrication, assembly and

test by using such marking as stamps, tags, labels, routing cards or other .
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' sultable means. These practices will include provicions for:

o ldentitication of the Inspecticn, test, and operating status of
structures, systems and components being known throughout fabrication
and assembly.

o The application and removal of inspection and welding stamps and
status Indicators such as tags, markings, labels, and stamps being
contre! led.

| o Altering the sequence of or bypassing the required inspections, tests,
and other critical or safety-related operations being contrclled
through documented measures under the cognizence cf the QA
organization. Such ections are 1o be subject to the same controls as
the orlginal review and approval,

o The status of nonconfurming, inoperative, or mal functicning
structures, systems, or components being documented and identified to
prevent [nadvertent use. The organizetion responsible for *his
function i< identified.

The BOP Supplier monitors the supplier's practices fur indicating inspection,
test and operating status and perlodical ly audits supplliers practices to
assure Implementation and adequacy.

. 15.0 NONCONFORMING MATERIALS, PARTS OR COMPONENTS

The BOP Suppllier has established and implemented practices for control, review
and disposition of nonconforming materials, parts or components. These
practices are designed to assure that measures are established to control
materials, parts, or components which do not conform to requirements in order
to prevent their inadverten. use or Installation. The nonconformance contrcl
practice includes the following elements:

o Establish disposition responsibil ity
o Documentation and reporting
o Review, evaiuation and disposition

All reports of deviations that are proposed fur disposition in such & way that
the finished item or completed service will not conform to the approved
requirements are processed for approval In accordance with procedures estab-
lished to provide a level of approval equivelent to the original approval of
the requirements that will not be met a2s a result of the proposed disposition.
These reports are part of the documentetion required at the plant site.

Errors or deficiencies found in design and construciion reported to or dis-
covered by the Owner which could adversely affect safely-related structures,
systems or components and which represent & breakdown In the qual ity assurance
program, deficiency in final design, deficlency in construction or deviation
. from performance specifications are evaluated by Engineering, Public Safety
and Qual ity Assurance for consideration as a reportable ceficiency under 10
CFR 50.55(e). If it is concluded thet the error or ceficiency comes under
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These practices will assure that nocnconforming items are reviewed and
accepted, rejected, repaired or rewcrked in accordance with documented
procedures. They will include measures which control further processing,
delivery or installation pending proper dispousition of the deficiency.

The BOP Supplier Quality Assurance organization also participates in and

mon, tors the execution of the nonconformance control practices and
periodical ly audits or arranges for independent audit of the control practices
to assure Implementation and adequacy.

The responsibility to contrel nonconforming material, parts and components
related to BOP equipment manufacturing and resul ting subcontrec’s, is
delagated to equipment suppliers by contrect.

16.0 CORRECTIVE ACTION

A corrective action system has been established and implemented wherein

condi tions adverse to quality such as failures, nonconformances, mal functions,
deficiencies, deviations and defective material and equiprent that ere
required for reliable and safe operation of the plant, are reported t¢ the
purchaser through nonconformance and unusual occurrence reporting procedures.
Quallty Assurance activities found deficient by reviews and audits of
supplier's activities, are also reported to the Purchaser or by the
Purchaser's representative performing such reviews and audits. The system
includes the following elements:

o Evaluation of nonconformances and determination of the need for
corrective action in accorgance with estebl| ished procedures.

| o Prompt corrective action initiated and documented following the
determination of a nonconfrrmance to preclude the recurrence of those
adverse conditions significant to quality.

| o Follow-up reviews conducted by the qual ity assurance organization to
verify proper implementation of corrective actions and to close out
| the corrective action documentation in a timely manner.

0 Adverse conditions significant to quality, the cause of the
conditions, and the corrective action teken are documented and
reported to appropriate levels cf menagement for review and
assessment,

' The system for corrective action is designed to respond to the fol lowing
conditions:

o A repetitive or recurring deficiency in nonconformance reports for the
same operation or the same origin.

o Detecticn of a conditicn which can significantly cegrade the quality
of a product or service.

o Procedural or gocumentation def iciencies that can adversely affect
product quality or required records.
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o Detection of an unsatisfactury quality trend.

o Unreported ceviations, fallures, mal functions or accident, or
inadequate fol low-up to reported [tems toc establish
corrective/preventive actlion.

o Ineffective procedures or Jocumentation that govern products or
systems,

¢ When an audit reponse has not been recelved In the i lotted time.

¢ When nonconformance review board actions determine that a corrective
action is required to cobtain a specific corrective/preventive action.

The responsibil ity for execution of corrective action practices related to BOP
equipment manufacturing is cdelegated to equiprent supplliers by contract.

17.0  QUALITY_ASSURANCE RECORDS

The BOF Supplier organizetion has establ ished a qual ity assurance records
system that provides for the collection, storage, and maintenance cof BEOP
Suppl ler prepared records In accordance wlith approved records management
procedures.

The BOP Supplier has delegated execution responsibility for other records
preparation and Initial collection, storage and malntenance to the other
suppl iers by contract. This includes those official records directly related
to structures, systems and components cf the plant that are prepared by and
used in design, procurement, manufacturing, construction and operation. In
progressive stages as required by code, standard, regulation and specifica-
t'on, these records will be turned over tc the Owner.

Tre BOP Supplier quallty assurance records system provides for coordination of
recor ds management practices as well as the collection, storege and maln-
tenance of those records resulting from the BOP activities thart are necessary
to define the overall BOP Supply Program quallity and provide objective
evidence of quality achievement; however, the responsibility for preparation
and initial collection of record copies of documents related to BOP equipment
is delegated to equipment suppliers by contract. The system includes
provisions that ensure:

¢ Records are maintalined to provide documentary evidence of the qual ity
of items and the activities affecting quality.

o Quality assurance records include operating logs; results of reviews,
Inspections, tests, audits, and materlal analyses; monitoring of work
performance; quallfication of personnel, procedures, and equipment;
and other cocumentation such as drawings, specifications, procurement
cocuments, calibration procedures and reports, nonconforming and
corrective action reports, and other associated documents.

0 Records are readily identifiable and retrievable.




o Requirements and organizetional responsibilities tor record
transmittals, retenticn, and maintenance subsequent to completion of
work are consistent with applicable codes, standards, and procurement
documents,

o Inspection and test records contain the fol lowing:
a. A description of the type of cobservation.

b. Evidence of completing and verifying a manufacturing, inspection,
or test operation,

c. The date and results of the Inspecticn of test.

d. Infoarmation related to nonconformances and other conditions
adverse to quality.

e. Inspector or data reorder Identification.
f. A statement as to the acceptability of the results.
g. Action taken to resclve any discrepancies noted.

0 Record storage facilities are constructed, located, and secured to
prevent destruction of the records by fire, flooding, theft &and
deterioration by environmental conditions such as temperature or
humidity.

The BOP Supplier qual ity assurance corganization participates in and monitors
the implementation of the records system. Periocically the quality assurance
organization audits or arranges for independent audit of the records system to
assure Implementation and adequacy.

18.0 AUDITS

The BOP Supplier has estatlished and Implemented a quality assurance audit
practice which is used to provide a comprehensive independent verification and
evaluation, both internally and externally, of the status and adequacy of the
BOP Supply qual ity assurance program methcds, quallty-related procedures and
activities. This practice includes the BOP Supply Frogram as well as the
programs of the suppliers. This practice Is alsc designed to assure that
procedures and activities are meaningful and comply with the overall Project
Qual ity Assurance Program requirements, The practice includes the following
elements;

¢ Planning
o Evaluation of Quality Assurance Methods
¢ Activity Audits
o Product Audits
o Record Audits
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o Reporting and Corrective Action

The Qual ity Assurance audit practice was established during the Project
planning and conceptual design stage with the scope and frequency of the
audite planned and scheduled based upon the importance of the activities belng
perfamed with regard to its effect upon the reliable end safe cperation of
the plant and was initiated early encugh to assure effective qual ity assurance
practices during design, procurement and manufecturing, inspection and test.
Audits are planned in & general way on an annual basis with a more detal | ed
plan and schedule prepared and issued on a quarterly basis. Audits are
planned to cover the evaluation of Irnternal practices of the BOP Supplier as
well as the practices of major equipment suppliers who have & direct interface
with the BOP Supplier. The audit plan for each major equipment supplier's
program is designed to Include an objective evaluation of qual I ty=-rel ated
practices, procedures and instructions; the effectiveness of implementation;
and the conformance with policy directives. These audits include the
evaluation of work areas; activities including personnel training and
indoctrination; process and items; and the review of documents and iecords to
ensure that the quality assurance programs are effective and properily
implemented. In each major equipment supplier's program elements cf interface
contrcl are evaluated with respect to each suppliers internal activities as
well as interfaring activities with his custamer and his suppl iers. The audit
plan is suppleme ted by unscheduled audits where the need becomes evident.

Each audit is conducted according to pre-established written procedures and
check lists thet include a detailed plan for the audit with a prepared check
list of items to be Investigated; & meeting with responsible management
personnel before the audit fo review scope, purpose, and schedule of the audit
and at the conclusion, to review audit findings with management having
responsibility in the area audited. The neecd for corrective actlions is
estat|ished and the audit resul ts are documented in a formal report. Each
audit is conducted by trained personnel that do not have direct
reponsibilities in the areas being audited.

Responsible management is then required to take the necessary action to
correct the def iciencies revealed by the audit and to provide the auditing
organization with & statement of proposed and completed corrective action
taken. Deflicient areas are monitored and promptly re-audited when necessary
until corrections have been accomplished.

Audit summaries are provided in both internal and external monthly progress
end stetus reports. The audit reports and data are analyzed by the qual ity
assurance organizetion for quality trends indicating any qual ity problems and
the ef fectiveness of the qual ity assurance program, including the need for
reaudit of def icient areas. These reports are provicded to management for
review and assessment.

The BOF Supply audit practice Is performec as a minimum in those areas cf the
overal | Project Quality Assurance program where the requirements of 10 CFR 50,
Appendix B are being implemented. Each supplier as appropriate, prepares &
ratrix showing which procedures are used for implementation of each of the
eighteen criteria of Appendix B. The activities and practices which carry out
these procedures are audited on a pre-scheduled basis. These activities
include:
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‘ 1. The preparation, review, approveal. and confrol of the PSAR, designs,
specifications, procurement documents, instructions, procedures and
drawings.

2. The determinetion of site features which affect plant sefety.

3. Request for proposals and evaluations of bids.

4. Indoctrinatior and training programs.

5. Interface control amcng the applicant and the principal contractors.

6. Calibraticn and nonconformance contrcl systems.

7. SAR and SSAR commitments.

8. Activities associated with computer codes.

The responsibility for execution of audit gpractices related to EOP equipment
manufacturing is celegated to equipment suppliers by contract.
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REQUIREMENT C° IMPLEMENT ING DOCUMENT REMARKS
10 CFR 50 A?PeNCIX B
1] 1 '
CRAUTERION TITLE | DOC, NO. | TITLE ! INSTRUCTIONS
: | REF. DOC., ETC.
s
 ;
: CRP-AR.0) Mara t Procedures
ét:!:ucuens. Procedures and ' CRP-AA-01 ’mnmw of Corressundunce
i ! CRP-AR-11 Control of Project Office Procedures Manua!
CRP-AA-14 Controlled Documents
CRP-QA-20 Precaration, Maintenance and Contro! of Project Office
Quality Assurance Marual
BRD-PC-1,8 Procedure Preparation
ERD-PC-3,6 Distridution
BR0-0A-1,2 Preparation, Cortrol and Distridbution of QA Instructions
BRD-CA-1.3 Preparaticn of QA Procedures
8RD-QA-1.19 Procedurs Writing Formet

BEPL-0A-3.1300 Teoject Survetllance
820-04-13,1000-1] P eparation of Project Surve!lllance/Acceptance Checklists,
Sumrary § Report Forms

VI Document Control CPPAA-D] ¥Yanagerent Procedures
CRP-RA-02 Filing Precedure for OfFiclal Project Files
{ CRP-AA-03 Preparation of Correspondence
CRP-AA-04 Incoming Matl
rep.Ap.1 Centrol of Project Qffice Procedures Manual
CRP-AA-07 deports Control Program
CRP-£%=02 frocessing Princinal Cestgn Documents
Car-PR-02 TVA Purcheses of CFERP ltems
C4P-QA-Z0 Pregaration, Maintenance and Control of Preject Office
Quality Assurance “anyal
ER0-£.2.4 Vendor/Contractor Docurents
B%D-PC-1.5 Procedure Preparation
GR0-PC-3.6 Distribution
Vit Control of Purchased Mate-
rials, fquipment and Service CRP-AR-C3 Preparation of Correspondence

QUALITY ASSURANCE PROGRAM INDEX VERSUS REQUIREMENTS OF 10 CFR 50, APPENDIX B

é: Figure 17C-3 (Cont'd) BALANCE OF PLANT (BOP) SUPPLY QUALITY
a4 ASSURANCE PROGRAM INDEX
o
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REQUIREMENT OF

'0 CFR_50 APPENDIX 8

EMENYING DOCUMENT

REMARKS

|
TITLE

DOC. MO.

CRITERION ;

|

CRP-AR-D4
CRP-LN-02
CRP-PR-02
CRP-GA-01
CRP-QA-N2
CRP-QA-07
CRP-QA-08

CRP-0A-10

CRP-QA-11
CRP-QA-12

CRP-0A-13
CRP-QA-16
CRP-QA-18

BRD-£-2.2
BRD-£-2.3
BRG-E-2.4
8RD-QA-1.11
8RD-QA-1.11-]
BPD-0A-1.12
BRD-YA-1.12-1
WRD-QA-1,16
BRD-QA-1.16-1
BRO-QA-1.2)
BRD-0A-1 2§

BRD-QA-3.101
BRD-QA-3.101-2

T

IHSTRUCTIONS
RET. DOC., ETC.

Incoming Mail

Processing Principal Deston Documents

TVA Purchases of CRENP ltoms

Quality Assurance Prcgram Management Review Meetings
Activity Planning

Quality Records

Quaiity Assurance Program Progress and Status Review énd
Repor ting

Quality Assurance }ovicw and Approval of Engineering
Documents

fuality Assyrance Review of Procurement Documents
Review of Conlractor Quality Assurance Plans and
Procedares

Ferformance of Project Surveillance

Inspection, Er»arination and Test

Quality Assurence Participation in Preparaticn of
Approved Source Lists

Prequalification of Bidders

Techuical Evaluation of Bigs

Vendor/Centractor Documents

Vendor Quality Assurznce Prequalification Program
Evalyation of Prequalification Guestionnalre

Yendor QF Qualification Survey

Perfumance, Evaluation and Reporting of Preaward Surveys
QA Revtew of Submittals

Review 0f Design/Document Submittals

Bid Review of Qualily Requirements

Noncci! ~man e Peyiow Board (NRB)

Source Surveillance
Administration of the Source Surveillance Program

QUALITY ASSURANCE PROGRAM INDEY VERSU. REQUIREMENTS OF 10 CER 50, APPENDIX B

Figure 17C-3 (Cont'd.).

Balance of Plant (BOP) Supply Quality Assurance Program Incex
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{ REQUIREMENT OF
10 CFR 50 APPENDIX B IMPLEVMENT ING DOCUMENT REMARYS y
1 T
| INSTRUCTIONS
CRIVERION {  TITLE _DOC. NO. | TITLE B —J8EF. 0t , E¥C.
I RAN-GA-3.101-3 I Preparation for and Perfarmance of Surveillances
BRD-8-3.101-4 ! Vreparation and lssuance 0f Laurce Surveillances
|
VIl lgentification and Control of g
Materials, Parts and Compo- |
nents
X Contro) of Special Piocesses Nelegated
X Inspection CRP-(A-02 Activity Planning
CeP-QA-16 | lospection, Examination and Test
88D-(QA-3.101 | Source Survetllance
BRO-QA-3.101-4 | Source Surveillance Plamning
x! Test Control CRP-0A-02 Actiyity Planning
CRP-0A-13 Ferfuinance ~f Project Survel!llance
CRP-QA-16 Ihepection, _xamiration and Test |
BeD-£-2.4 Vendor/Contractor Doluments
BRO-0A-1.16 QA Review of Submittals
Xt Control of Measuring and Test
Equipment ERP-Qa-17 Measuring and Test Equipment Calitration and Contro)
X111 | Handling, Storage and Shippingl Ople iates |
|
- i1 {
Xy Inspection, Test and Operating 8RD-NA-3 101-2 Administration of the Source surve 1lance Program i
tatus |

QUALITY ASSURANCE PROGRAM INDEX VERSUS REQUIREMENTS OF 10 CFR S0, APPENDIX 8

Figure 17C-3 (Cont'd.). Balance of Plant (BOP) Supply Quality Assurance Program Index
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REQUIREMENT OF
10 CFR 50 APPENDIX B IMPLEMENT ING DOCUMENT sl REMARK'S
| INSTRUCTIONS
CRITERION TITLE DOC. NO. TITLE e o REF, DOC., ETC.
v Nonconforming Materials CRP-AR-04 Incoming Mafl ‘
Parts and Components CRP-EN-02 Processing Principal Design Documents .
CRP-0P-02 Operations Divicion Review and Concurrence with {
ingineering Destign Data !
CRP-PR-02 TVA Purchases of CRERP ltems |
CRP-QA-03 Control of Noncornformances |
CRP-QA-05 Processing of Unusual Occurrence Reports {
CRP-QA-27 Unusual Occurrence Report Preparation and Disposition | |
BRO-E-2.5 Vendor/Contractor Watver Requests |
BRD-QA-1.13 Corvective Action Request (CAR) |
BRD-(A-1.25 Nonconformance Review Board (NRD) I
BRO-QA-1 1000 Peviation Reporting and Control
BRD-L-2.3 Reporting of Defects and Noncomp!tence
xvi Corrective Action CRP-EN-0? Processing Principal Design Documents
Engincering Design Data
CRP-QA-N3 Control of Nonconformances '
CRP-NA-04 Corrective Action Reguests
CRP-CA-0S Processing of Unusua! Occurrence Reports
CRP-QA-G6 Nonconformance, Unusua' Occurrence and Corrective
Action Analysis
CRP-NA-09 Quality Trend Analysis
CRP-QA-27 Unusual Occurrence Report Preparation and Disposition
BRD-QA-1.13 Corrective Action Reguest (CAP)
BROD-0OA-1.2% Nonconformance Review Board (NRS)
' BROD-QA-1.1000 Deviation Reporting and Contrg) |
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! REQUIREMENT OF
i 10 CFR SO APPENDIX 8 IMPLEMENT ING DOCUMENT REMARKS
f | | INSTRUCT10NS
jeayreaion | TiTLE _,.Doc. wo. Lr TITLE REF. DOC., EIC.
! W'l Quality Assurance Records | CRP-AR-0? | Filiny Procedure for Cffictal Project Files
{ | (AP-AA-D4 i Incoming Mail
! | CeP-QA-07 l Qualiiy Records
i LRD-0A-1.18 ‘ Training and Certification of QA Personnel
! BRD-PC-3.1 Filing
] BRD-E-2.4 Vendor/Contractor Documents
Wit i‘ud\ls CRP-QA-19 Administration of Quality Assurance Auditing
! CRP-QA-21 Conduct of Product Audits
! CRP-QA-22 Conduct of Programmatic Audits

BRO-QN-1.13

BR0-0A-4.2

I ——————

Corrective Action Request (CAR)

Agdits

-

QUALITY ASSURANCE PROGRAM INDEX VERSUS REQUIREMENTS OF 10 CFR 50, APPINDIX B

Figure 17C-3 (Cont'd.). Balance of Plant (BOP) Supply Quality Assurance Program Index
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REQUIREMENT OF
RDL F 2-2 IMPLEMENT ING_DOCUMENT REMARKS
SECTION INSTRUCTIONS
NUMEER TITLE 00C. NO TITLE REF. 0OC., ETC.
4.6 | Control of Configuration Partially
4.6.1 Contract Change Control Delegated
4.6.2 As-Built Verification CRP-QA-02 Activity Planning
(RP-QA-13 Performance of Project Surveillance
CRP-QA-16 Inspection, Examination and Test
8RD-QA-3. 100 Source Survelllance
BRD-QA-3.101-2 | Administrative of the Source Surveillance Program
4.7 Measu~ing and Test Equipment
Calibration and Control CP-QA-17 Measuring and Test Equipmert Lalibration and Control
4.8 Source Surveillance and
Inspection CRP-(A-02 Activity Planning
CRP-NA-1] Perforamnce of Project Survelllance
CRP-NA-16 Inspection, Examination and Test
ERD-GA-3.10} Source Surveillance
BRD-CA-3.101-4 Preparation and [ssuance of Source Surveillance Reports
ERD-QA-3.1000 Project Surveillance
BRO-QA-3.1000-1 Preparation of Project Surveillance/Accoptance Check-

BRO-QA-3.101-)

115ts, Summary and Report forms
Preparation for and Performance of Surveillances

QUALITY ASSURANCE PROGRAM INDEX VERSUS REQUIREMENTS OF RDT F 2-2
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REQUIREMENT OF
RDT F 2-2 IMPLEMENTING DOCUMENT REMARKS
SECTION I INSTRUCYIONS
| NUMBER TITLE DOC. NO. T1TLE JREF. 00C., ETC.
4.9 Receiving Inspection
4.9.1 Planring and Inspection CRP-QA-02 Activity Planning
CRP-QA-16 Inspection, Examination and Test {
|
4.9.2 Documentation CRP-AA-04 Incoming Mai? |
CRP-AA-14 Contro!led Documents
CRP-EN-02 Processing Principal Design Documents
CRP-0P-02 Operations Diviston Review and Concurrence with
Engineering Design Data |
CRP-PR-02 TVA Purchases of (RBRP [tems
CRP-QA-10 Quality Assurance Review and Approval of Engincering
Documwents
CRP-QA-12 Review of Contractor Quality Assurance Plans and
Procedures
BRD-£-2.4 Vendor/Contractor Dccuments
8RD-QA-1.16 Quality Assurance Review of Submittals
BRD-QA-1.16-1 Review of Design/Document Submittals
4.9.3 Disposition of Received Items
L ‘l:”ltm‘ of Noncorforming CRP-QA-03 Control of Monconformances | Delegated
BRD-£-2.4 Vendor/Contractor Documents
BRD-QA-1.25 Monconformance Review Board (NRS)
BRD-QA-1.1000 Deviaticn Reporting and Control
BRD-£-2.5 Vendor/Contract Waiver Reguests
8RD-L-2.3 Reporting of Defects and honcompliances
BRD-QA-1.13 Corrective Action Request (CAR)
an Contro) of Recelved Items ‘ Delegated [
4.12 Quality Audits l See Section 8 |
QUALITY ASSURANCE PROGRAM INDEX VERSUS REQUIREMENTS OF ROT F 2-2 !

Figure 17C-4 (Cont'd.). Balance of Plant (BOP) Supply Quality Assurance Program Index
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ROT F 2-2 i IMPLEMENTINS DOCUMENT REMARKS
SECTION | M f o : g INSTRUCTIONS
NUMBER | s { DoC. N9 | TITLE REF. DOC., ETC.
8. Quality Assurance AuZits !
8.2 Planning CRP-GA-18 Administration of Quality Assurance Auditing
8.3 Evaluation of Quality
Assurance Methods CRP-0QA-22 Conduct of Proorammatic Audits
5RD-A-¢ .2 hudtts
8.4 Activity Audits CRP-QA-22 Conduct of Programmatic Audits
BRD-QA-4 .2 Sadbns
8.5 Product Auvdits CRP-QA-21 Conduct of Product Audits
8.6 Nondestructive Exzmination
Audits CEF-TR-22 Corduct of Programmatic Audits
SR0-02-4.2 Audits
8.7 Recnrd Audiis CRP-CE-21 Conduct of “roduct Audits
LAF-GA-22 Conduct of Programmatic Audits
+ 3PD-QR-4.2 Audits

+ IRSZY VERSUS sI7URAMINTS OF ROT F 2-2

Figure 170.-4 (Cont'd.). Balance of Plant (BOP) Supply Quality Assurance Program Index
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ECTION
INSTRUCTIONS
R TITLE DOC. NO. TITLE REF. DOC., E1C.
8.8 Keporting and Corrective
Action CRP-QA-21 Conduct of Product Audits
= CRP-QA-22 Conduct of Programmatic Audits
~ PRD-QA-1.13 Corrective Action Request (CAR)
() ERD-QA-1.10.0 Deviation Reporting and Control
8’ ERD-QA-4 7 Audits
—
r
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Management Procedures (CRP-AA-01)

This procedure defines the responsibi!ities and actions for the preparation,
review, approval, distribution and revision of CRBRP Project Office
procedures. This procedure establ ishes the framework for the dissemination of
basic policies, information and procedural practices.

Eiling Procedure for Official Project Files (CRP-AA-02)

This procedure defines the actions and responsibilities for establishing a
Project Office-vide file identification, collection, maintenance and retrieval
system. The procedure details the particulars for handling and filing all
cfticial Project documents.

Preparation of Correspondence (CRP-AA-Q3)

This procedure describes the approved format for the preparation and hand!ing
of Project Office correspondence.

incoming Mail (CRP-AA-Q4)

This procedure defines the actions and responsibilities for receipt and
control of mail incoming to the Project Office. The procedure also describes
the measures to be effected for preparation, distribution and maintenance of
control led documents,

Centralized Action Correspondence Control System (CRP-AA-06)

This procedure covers the establ ishment of action correspondence

identification and control and the access of action correspondence status
information,

Reports Control Program (CRP-AA-Q7)

This procedure defines the actions and responsibilities for the evaluation of
the usefulness of inter-Project Office reports. The procedure also describes
the process for approval of new reports and establ ishes a2 Project Office
Reports Directory.

Control of Project Office Procedures Manual (CRP-AA-11)

This procedure defines the actions and responsibilities for preparation,
maintenance, and confrol of the Project Office Procedures Manual which
contains coples of all Project Office procedures including those for qual ity
assurance activities,
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Controlled Documents (CRP-AA-14)

This procedure defines the responsibilities and actions of Project Office
Divisions for controlled documents generated by Project participants.

Organization Plan and Functional Statements (CRP-DR-02)

This procedure deiines the actions and responsibilities for maintenance of
functional statements for Project Office organizational elements, delegations
of authority and organization charts. The prccedure also describes the
process for securing approval for proposed changes.

Processing Principal Design Documents (CRP-EN-02)

This procedure defines the actions and responsibilities for conduct of
internal reviews, reconciliation of comments and final action on Data Type |
documents. This procedure also covers the internal review of Data Type 2, 3
and 4 documents submitted for information.

Procaessing Engineer ing Changes (CRP-EN-04)

This procedure defines the actions and responsibilities for review and
approval of Class | Engineering Change Proposals (ECP) through the mechanics
of a Configuration Controi Board (CCB.

Contfiguration Control Board Actions (CRP-EN-05)

This procedure defines the actions and responsibilities of the Configuration
Control Board in handl ing and disposing of Engineering Change Propcsals
(ECPs).

This procedure defines the actions and responsibiiities for preparing and
maintaining the Level 1 schedule. The procedure also describes the processes
for monitoring, controlling, and documenting progress and changes.

Operations Division Revic~ and Concurrence with Engineering Design Data
(CRP-0P-02)

This procedure def ines the actions and responsibilities for the review and
concurrence for engineering data by the Project Otfice Operations Division.
The procedure also describes the methcd used by the Operations Division for
securing TVA Operations review and comments.

CRBRP Project Monthly Progress Report (CRP-PC-03)

This procedure defines the actions and responsicilities for the preparation,
review, approval and distribution of the Project Monthly Progress Report.

17C-52a
Amend. 70
August 1982



IYA Purchases of CRBRP |tems (CRP-PR-02)

This procedure defines the actions and responsibli|ities assoclated with CRBRP

Procurement activity assigred to TVA. The procedure also describes the revlew
and approval requirements.

This procedure defines the responsibilities and actions for planning,
schedul ing, conducting and the reporting of results of the bi-monthly,
Project-wide qual ity assurance program management review meetings.
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Activity Planning (CRP-QA-02)

This procedure defines the responsibilities and actions for the preparation of
plans for the conduct of discrete qual ity assurance activities. The review of
these activities in accordance with an activity plan is a part of the overall
method for achleving quality.

Control of Nonconformances (CRP-QA-03)

This procedure defines the responsibilities and actions for the handl ing of
nonconformances reported for items and services provided on the CRBRP Project.
The procedure provides for the clearing or disposition of nonconformances
cbserved,

“Q[[ﬁgiiyﬁ ACIIQ[] BQQ“QSIS lg:BE.“B-‘Ml

This procedure defines the responsibilities and mechanics for initiating
actions to correct improper work or conditions observed during the normal
course of quality assurance activities.

Processing of Unusual QOccurrence Reports (CRP-QA-05)

This procedure defines the responsibilities for evaluation of all Project
related unusual occurrence reports. The procedure also details the actions of
the Project Offlice Quality Assurance Division in terms of disposition,

Nonconformance, Unusual Occurrence and Corrective Action Aralysis (CRP-QA-00)

This procedure defines the responsibilities for analysis of selected
nonconformances, unusual occurrences, or corrective action reports for
adequacy of corrective action proposed or taken. This procedure a!so details
the processes for internal handling of these reports.

Quality Records (CRP-QA-07)

This procedure defines the actions and responsibiiities for establishing,
implementing, operating and maintaining a Project Office Qual ity Records
Center. The procedure also details the criteria for selection of data
documents for qual ity records retention.

This procedure defines the responsibilities and actions for the review of the
overal | Qual ity Assurance Program on a monthly ana semi-annual basis. These

reviews result in the preparation of comprehensive program status reports for
the Project Director's information and action as appropriate.

Quality Trend Analysis (CRP-QA-09)

This procedure defines the responsibilities for continuous monitoring of
product and programmatic data to discern and identify qual ity trends. The
procedure al!so outlines the process for initiating corrective action.
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Qual ity A Revi , ¢ Eng]

This procedure defines the responsibilities for review ot engineering
specifications, descriptions, drawings and change proposals for adequacy In
terms of qual ity assurance requirements. The procedure also detalls the
process of documenting the review findings.

Quality Assurarce Review of Procurement Documents (CRP-QA-11)

This procedure defines the responsibilities for review of procurement
documents for adequacy as related to quality assurance requirements. The
procedure also details the process of documenting the review findings.

Review of Contractor Quality Assurance Plans and Procedures (CRP-QA-12)

This procedure defines the responsibilities for review of CRBRP participants
qual ity assurance plans and procedures to determine their adequacy. The
acceptance/approval process is also described.

Performance of Project Surveillance (CRP-QA-13)

This procedure defines the responsibilities for the planning, conduct and
reporting of surveillance activities performed by the CRBRP Qual ity Assurance
Division.

Inspection, Examination and Test (CRP-QA-16)

This procedure defines the responsibilities for the preparation for and
performance of quality assurance inspections, examinations and tests during
design development, procurement, construction, installation, start-up,
operation, maintenance and modification of the CRBRP,

Measuring and Test Equipment Calibration and Control (CRP-QA-17)
This procedure defines the actions and responsibilities for the verification

that measuring and test equipment used for inspections, examinations or tests
are properly calibrated and control led.

Quelity Assurance Participation in Preparation of Approved Source Lists
(CRP-QA-18)

This procedure defines the responsibilities for identifying qualified sources
of supply for BOP items and services. The procedure also outlines the
processes and actions necessary for the evaluation of a prospective suppllier's
qual ity assurance capabilities.

Adeini . ¢ Quality 2 Auditing (CRP-QA=19)

This procedure defines the responsibilities for the planning, conduct, follow-
up, and close-out of quality assurance audits. This procedure also detalls
the actions of the quality assurance audit administrator in documenting the
audit activity.
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p ' Malnt Gonteai of Proiece ties Guasies Sases
Manual (CRP-QA-20)

This procedure def ines the actions and responsibiilities for the preparation,
distribution, maintenance and control of the CRBRP Qual ity Assurance Manual.

Conduct of Product Audits (CRP-QA-21)

This procedure defines the actions and responsibilities for the preparation,
conduct and reporting of qual ity assurance product audits by the CRBRP Project
Office. The procedure also details the actions of the audit team In the
course of the evaluation of selected products for conformance to qual ity
requirements.

Conduct of Programmatic Audits (CRP-QA-22)

This procedure defines the responsibiiities for the preparation, conduct, and
reporting of qual ity assurance programmatic audlts by the CRBRP Project
Office. The procedure also detalls the actions of the audit team in the
course of the evaluation of programmatic practices for conformance to quality
progri 4« requlrements.

Preparation, Transfer, and Receipt of Project Q¢fice Quality Records
(CRP-QA-23)

This procedure defines the responsibilities and actions tn be executed by each
ProJect Office Division in the preparation and transfer of qual ity records to
the Qual ity Assurance Division. The procedure also defines the
responsibilities and action of the Qual ity Assurance Division when receiving
qual Ity records from other Project Office Divisions.

This procedure defines the responsibilities and actions to provide for the
indoctrination of CRBRP Project Office personnel who carry out duties
affecting the quality of CRBRP Plant structures, systems and components.

Administration of Personnel Certification and Records (CRP-QA-25)

This procedure defines the responsibilities for the administration of
certification for Qual ity Assurance Division personnel directly involved in
qual ity verification, testing, evaluation or audit activities. The procedure
also detalls the actions associated with collection and maintenance of records
pertaining to personnel certification.

Personnel Certification (CRP-QA-26)

This procedure defines the responsibilities and actions necessary to identify
areas of qual ity Importance for which qualification or certification of
personnel are required. The procedure also details the actions for verifying
the adequacy of personnel training programs, certification practices and
documentation.
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Unusual Occurrence Report Preparation and Disposition (CRP-QA-27)

This procedure defines the actions and responsibiliities for documenting an
unusual occurrence observed during *he course of work on the CRBRP Project.
The procedure also details the action related to evaluation of the
reportability of the event to NRC as well as the channels for reporting io
NRC.

AL _PROCEDURES
Procedure Preparation (BRD-PC~1.3)

This procedure establishes the method for preparation, review, approval and
updating of all Project procedures except those numbered "BRD-QA-xx."

Eiling (BRO=PC-3.1)

This procedure establ ishes the methods and categories to be used In Project
files; it contains provisions for a QA history flle in compliance with
Criterion VII of 10CFR50, Appendix B.

Distribution (BRO-PC-3.,0)

This procedure establ ishes the method for maintaining distribution
requirements of Project documents.

Indoctrination and Training (BRD-PC-7.1)

This procedure establ ishies the requirements for indoctrination of Project
personnel In the goals, policles and procedures of the Project, training In
the Project work methods and provides documentation of accomplishment of the
procedure activities.

Prequalification of Bidders (BRD-E-2.2)

This procedure establ ishes the method of prequalification of prospective
bidders for technical and financial capability. It also provides for
generation of a prospective bidder's |ist using the above Information and data

accumul ated via BRD-QA-1.11.
Technical Evaluation of Bids (BRD-E-2.3)

This procedure defines the methods to be used for engineering review and
evaluation of bids.
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This procedure provides the methods for receipt, logging, review, processing
and return of vendor/contractor documents.

fol p

This procedure provides the method by which vendor/contractor waiver requests
are received, evaluated, cdispositioned and the vendor notified of the results.

Reporting of Defects and Non-Compliance (BRD-L-2.3)

This procedure establ ishes the method for review of defects or non-compl iance
as defined by 10CFR21 and significant deficiencies as def ined by Paragraph
50.55(e) of 10CFR50.

Preparation, Control and Distributioin of Quality Assurance lnstructions
(BRD-QA-1.2)

This procedure establ ishes the guidel ines for preparation, issue, confrol and
use of qual ity assurance Iinstructions by QA personnel.

Preparation ot QA Procedures (BRD-QA-1.3)

This procedure establ ishes the method for preparation and control of 'QA"
designated procedures.

Yendor Quality Assurance Prequalification Program (BRD-CA-1.11)

The procedure establ ishes the method of prequalifying a prospective bidder's
qual ity assurance program for a bidder's |ist,

Yendor Quality Assurance Qualification Survey (BRD-QA-1.12)

This procedure establ ishes the method and criteria for conducting a preaward
survey and evaluation of a prospective vendor's or subcontractor's quality
assurance/qual ity control system.

Corrective Action Request (CAR) (BRD-QA-1.13)

This procedure establ ishes the methods and documentation used in requesting
corrective/preventive actions via a system of graded requests.

Quallity Assurance Review of Submittals (BRD-QA-1.16)

This procedure provides guidel ines for a standard approach to qual ity
assurance review of submitted documents,
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This pro~adure establ ishes the training and certification methods for quality

assurance personnel who perform nondestructive examinations and inspection of
materials, parts, structures or systems.

Procedure Wr '|I|'ng Format ‘Bﬂ!jlﬁ-] 19)

This procedure provides a guide to the standardized format to be used in
writing procedures for the BRD.

Bid Review for Quality Requirements (BRD-QA-1.21)

This procedure provides guidelines for a standard approach for qual ity
assurance raview of bids.

Nonconformance Review Board (NRB) (BRD-QA-1.25)

This procedure provides guidel ines for the compos!tion, operation and
generation of documentation by the Nonconformance Review Board. It provides
for membership of the Authorized ASME Inspector when considering items under
the jurisdiction of rthe ASME Code.

Reviation Reporting and Control (BRD-QA-1.1000)

This procedure establishes the methcds and documentation required to report
and disposition deviations. ‘

Source Surveillance (BRD-QA-3,101)

This procedure establ ishes the scope, guidel ines, responsibilities and controi
of source survelllance activities, from initizl planning through release for
shipment,

Project Surveillance (BRD-QA=3.1000)

This procedure provides a means and guidel ines for examining the effectiveness
of the Project Qual ity Assurance Program on a less formal basis than auditing.

| Audits (BRD-QA-4.2)

This procedure establishes the guidel ines for auditing of the Qual 'ty
Assur ance Prugram,
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Evaluation of Prequalification Questiopnaire (BRD-QA-1.11-1)

This instruction provides directicn for evaluating a Q.A. “requalification
Yuestionnaire when considering the suitability of a vendor as &n acceptable
source,

Performance, Evaluation and Reporting of Preaward Surveys (BRD-QA-1.12-1)

1is instruction defines the actions required in planning, performing and

ng the results of a preaward survey.
Review of Design/Document Submittals (BRD-QA-1.16-1)

Thi instruction provides the chackl|ist that defines the minimum QA review of
Jesign documents and vendor submitted documents.

Preparation of Project Surveillance/Acceptance Check|lists, Summary and Report
Forms (BRD-QA-3,1000-1)

This instruction detines the requirements for a surve!llance checklists,
|
methods of summarizing the results and reporting them.

Quality Assurance Completion Record (BRD-QA-3.101-2)

This instruction provides for recording the condition of a component and
documentation immediately prior to shipment.

Preparation For and Performance of Surveillance (BRD-QA-3.101-3)

This instruction describes the methods and consideratiorns addressed when
preparing and performing surveillance activities.

Preparation and lssuance of Source Surveillance Reports (BRD-QA-3.101-4)

This instruction defines the requirements and provides the guidance for
preparation and issuance of Source Surveil lance Reports.
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CL INCH RIVER BREEDER REACTOR PLANT
DESCRIPTION OF THE CONSTRUCTOR
QUAL ITY ASSURANCE PROGRAM

0.0 _INTRODUCTION

Stone & Webster Engineering Corporation (SWEC) is the constructor for the
Clinch River Breeder Reactor Plant (CRBRP) Project. In this capacity, SWEC is
responsible for management and performance of those tasks associated with the
overal |l construction effort. This includes the responsibility to plan,
implement, and manage the Constructor portion of the CRBRP overall quality
assurance program. This program will be applied to activities within SWEC's
contractual scope of work that affect safety related structures, systems, and
components and those important to safety (as defined in Section S W - W) R
9.13).

The SWEC CRBRP Project Quality Assurance Program is based on the Stone &
Webster Topical Report, SWSQAP 1--74A, Rev. C, "Standard Nuclear Qual ity
Assurance Program."™ Although some organizational elements and
responsibilities have been shifted for this project, all requirements
contained in SWSQAP 1-74A, Rev. C, which are appiicable to SWEC's scope of
work will be implemented. By accomplishing this, the SWEC Quality Assurance
(QA) Program for CRBRP complies with the applicable requirements of 10CRF50,
Appendix B and ROT F2-2. The correlation of 10CRF50, Appendix B and RDT F2-2
is shown in Figure 17.1-3.

The changes that have been made in the quality assurance organizational
structure from that shown on SWSQAP 1-74A, Rev. C, have been made to respond
to project conditions where SWEC does not have responsibility for engineering
or design, as well as requirements of the Owner for the establishment of a
project qual ity assurance organization. As a result, the responsibilities for
implementing some requirements contained in SWSQAP 1-74A, Rev. C, have been
shifted within the organizational elements of the QA Department. These
changes in organization and responsibility are described in the following
paragraphs.

0.1 ORGANIZATION
0.1.1 Qrganizational Arrangement

The SWEC management organization, including quality assurance management for
the CRBRP Project is shown in Figure 17F=1. The QA Department organization is
shown in Figure 17F-=2. Figure 17F-3 shows the Project Qual ity Assurance
Organization. The changes in the quality ascurance organizational structure
from that presented in SWSQAP 1-74A, Rev. C, for the Constructor program of
the CRBRP Project are:

A. Because SWEC has no engineering or design responsibility for CRBRP, these
organizatinal elements are not represented.
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The position of CRBRP Project QA Manager has been created. The CRBRP
Project QA Manager, who will be located at the project site, has overall
authority and responsibitity for qual ty assurance function, both
administrative and operational, on the project. The Froject QA Manager
receives qual ity assurance direction from, and reports to, the QA

Depar tment Manager in SWEC Headquarters. The QA Department Manager
reports to the Vice President, QA, who reports to the SWEC Company
President. CRBRP Project policy Is received through the interface shown
in Figure 17F=1 with the Project Managers anc/or the Senior Project
Manager.

The position of QA Program Administrator will not be established for the
CRBRP Project. The Project QA Manager and the Project QA Staff will
perform those functions normal ly assigned 1o the coordinator.

Field Quality control Division personnel at the site and Procuremeni

Qual ity Assurance personnel in the SWEC District Offices will receive
Project direction from the Project QA Manager. Corporate policy,
corporate administration, and corporate resource support will remain with

the parent Headquarter's divisions.

The Project QA Manager's Staff will be established to perform both qual ity
assurance engineering and quality assurance management functions.

The Qual ity Assurance Cost and Auditing Division in SWEC Headquarters will
retain responsibility for audits of the overall SWEC CRBRP Project QA
Program. Additionally, the Project QA Menager will staftf and conduct an
audit activity to perform required audits of subcontractors, the S&W CRBRP
FQC organization, and others as requested or directed by the Owner.

With respect to procurements, the site QA staff will be responsible for
inspection planning normally parformed by PQAD and for the evaluation of
risk releases normally performed by Project Engineering. The field
Procurement Department, in lieu of Project Engineering, will assume the
responsibility for preparation of the Recommended Biader's LA

Since the engineering and design activities for CRERP are the
responsibil ity of others, the assignment of dispositions to noncontorming
items identified by SWEC and which require an Engineering disposition will
be the function of others. To facilitate Inter-organizational processing,
the SWEC Nonconformance and Disposition (N&D) Report System (referenced in
Section 15) has been modified. The new system, designated as the Fiela
Deviation and Disposition Report (FDDR) provides a method of interfacing
with all responsible parties in order to report, evaluate, and disposition
nor.conformances. PQA will continue to report shop nonconformances using
the SWEC N&D svstem.
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Additional Modifications to SWSQAP 1-74A, Revision C

1.

Section 1, paragraph 1.3, revise to read - individuals or groups who
audit, inspect, or otherwise provide acceptance verification of a
quality activity (except for design or start-up operations) shall be
from the qual ity assurance org=anization and shall not be the same

individuals or groups responsitle for performing the specific
activity.

Section 1, add paragraph 1.4 as follows: The quality assurance
organization shall be adequately staffed throughout the |ife of the
project. This organization shall review the project scope, determine
the personnel requirements to support quality assurance activities,
and staff to provide required support. A Quality Assurance
Representative shall participate in schedul ing meetings and other
day-to-day activities at the site and Headquarters as necessary to
assure adequate qualified personnel, equipment, and procedures are
avallable to perform quality activities in support of the engineering
and constructicon schedule.

Section 1, paragraph 2.0 - In addition to the described tasks, the
Constructon Department shall develop management systems and methods to
implement the qual ity assurance program for Construction Department
activities.

Section 1, paragrapn 2.0 - In additon to the described tasks, the
Purchasing Department shall develop management systems and methods to
implement the quality assurance program for Purchasing Department
activities.

Section 2, add paragraph 1.10 as follows: All procedures which are
used to implement this qual ity assurance program shall be consistent
with the commitments of this program. The QA Organization shall
review and concur with these quality related procedures in accordance
with Appendix VI. Documentation of the review and concurrence shall
be maintained.

Section 2, add paragraph 1.11 as follows: The status and adequacy of
the overall Quality Assurance Program, as described hereln, shall be
assessed on a annual basis by the Stone & Webster Internal Audit
Division or other organization having no direct relationship to the
SWEC Qual ity Assurance Orga.fzation. This annual assessment will be
achieved by an evaluation of compliance to and adequacy of corporate
commitments contained in SWSQAP 1-74A, impiementing measures including
the project related assessments committed to in Section 18 of this
document. Reports of this #.sessment and recommendation shall be
submitted to the Office of 14 “Thalirman and President of SWEC and the
SWEC Vice Presicent and Manager of Qual ity Assurance.

Section 2, paragraph 1.8, revise to read: Indoctrination, training,
and qualification programs shall be established and implemented as
appropriate, such that:
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Personnel receive indoctrination and training to tamiliarize
them with the procedures and systems developed to govern and
support qual ity related and quality assurance activities,
including tests, inspections, examinations, and audits,

Formal training programs shall be documented, including
objectives, content of the program, attendees, and date of
attendance.

Personnel performing quality assurance functions shall be
qualified, certified, and re-certified as required by
applicable codes and standards.

Certificates of qualification show the basis for
qualification, including testing or proficiency testing when
applicable, and the specific functions personnel are qualified
to perform.

The training program complies with the Regulatory Position in
Regulatory Guide 1.58, with alternatives as noted in Appendix
Vil

Section 4, paragraph 2.0 - In addition tc the described tasks, the
Construction Department is responsible for the preparation and
processing of Purchase Requisitions for permanent plant equipment,
materials, and services as assigned by the Owner or as necessary 1o
support construction phase activities.

Section 4, paragraph 2.1, revise as follows: First sentence - change
to read: Juality Systems Division, or other personnel authorized in
writing by the Chief Engineer, Quality Systems Division, shall be
responsible....

Second sentence - Review and approval shall verify that quality
requirements are correctiy stated, inspectable, and controllable;
there are adequate acceptance and rejection criteria; and sufficient
information exists pertaining to codes....

Section 5, paragraph 2.0 - In addition to the described tasks, the
Construction Department shall prepare and publish appropriate
Construction Department procedures which govern the performance of
Construction Department activities affecting quality.

Section 5, paragraph 2.0 - In addition to the described tasks, the
Project Management Department shall prepare a Project manual that
provides overall direction to Project personnel, reference applicable
detailed procedures and instructions, and contain Project unique
procedures and instructions.

Section 5, add paragraph 2.2.3 as follows: |In addition to the
described tasks, the Project Qual ity Assurance Organization shall
prepare and publish procedures based on Quality Systems Division
procedures without degradation which shall govern the pertormance of
certain Project quality activities.
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14.

15.

16.

¥

18’

Section 6, paragraph 2.0 - In addition tc the described tasks, the
Construction Department shall prepare and issue procedures

establ ishing a document control system for documents received and
distributed for use at the site which prescribe qual ity assurance
activities.

Section 6, paragraph 3.1, revise to read - Applicable procedures In
Section 5 of the Quality Standards Manual, Engineering Assurance
Manual, and the Qual ity Assurance Directives Manual establish the
requirements to maintain master indexes of instructions, procedures,
drawings, and procurement documents and to publish updated indexes in
a scheduled manner. For example, the Quality Standard entitled

"Qual ity Standards Procedural System" states as follows:

"7.1.7A. Applicability - The applicability of generic QS's to
a major project shall be established during the procedure
review cycle and documented in the Table of Contents and
Project Applicability Matrix. Actual usage in part or whole
will depend upon other project documents which establish the
scope of work to be done by Stone & Webster. This matrix
shal| be reviewed and updated periodically depending on
activity, with an annual update as a minimum. Major projects
shall individually issue a Table of Contents for their Project
Q¢S Manual which addresses every master generic and project
model QS applicable to the Project. The Table of Contents
shal | state adoption, projectization, and, if not used, shall
so state. Further, if not used and a substitute project
procedure is used (not a QS), it shall be noted in this Table
of Contents to ensure procedural coverage of all program
commitments."

Section 7, add new paragraph 1.7.1 as follows: Materia! procured with
a Certifled of Conformance as documentation of quality shall be
receipt Inspected periodically by Field Quality Control to verify
compl fance with procurement documents.

Renumber present 1.7.1 through 1.7.4.

Section 7, paragraph 1.7.1 ‘formeriy 1.7.1), revise to read - Recelpt
Inspection status shall be documented and shall be Identified by
markings, tags, or other appropriate means.

Section 7, paragraph 3.2 - In the third |ine, change "Test,
Inspection, and Documentation Section of procurement
specifications...." to read "procurement documents and inspection
plans...."

Section 8, paragraph 2.0 - In addition to described tasks, the
Construction Department shall receive |tems at the site, verity proper
quantity, item type, and lack of shipping/handling damage, and notlfy
FQC for recelpt inspection. Items which are awaiting FQC recelpt
inspection for a period exceeding one working day shall be tagged with
a rroduct Hold Tag by Construction and segregated when practical,
pending FQC receipt inspection.
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19.

20.

21.

22.

23.

24,

25.

26.

Section 10, paragraph 1.2, revise first sentence to read - Inspection .
requirements shall be translated into inspection procedures,

inspection plans, and inspection reports to provice documentation of

the inspection work required to ensure the specified quality.

Section 10, paragraph 1.3, revise to read - Sampling techniques may be
utilized for inspecting a group of homogeneous Items. |f sampling is
used to verify the acceptability of items, the sampiing plan shail be
based on a recognized standard sampling plan (MIL-STD-1050 for
attribute sampling, MIL-STD-414 for variables sampling) or other
national ly recognized and accepted technique. The method utilized and
conclusions obtained from samp!ing shall be documented to assure
correct interpretation of the pien and the results. Qualirvy Systems
Division and Ciient approval of sampling plans for Category | items is
required when the method is outsige the scope of approved procedures
or accepted techniques as described above.

Section 10, paragraph 2.0 - In addition to the describted tesks, the
Construction Department is responsible for notification to FQC when
work approaches HOLD points.

Section 10, paragraph 3.2.4, revise to read - A Description of Method

C, -
Delineated in the appropriate Qual ity Assurance Department cocument,
i.e., Quallity Assurance Directive, Inspection Plan, eftc.

Section 12, paragreph 1.2, revise to read - The control program sheall .
include the fclliowing and shall be implemented In accordance with
approved procedures.

Section 12, paragraph 1.2.1, revise to read - Positive icentification
of the equipment and its calibration status including the due date of
the next calibration.

Section 12, paragraph 1.2.2, revise to read - A frequency of
calibration schedule for .,pes of equipment based on required
accuracy, purpose, recognized industry standards, manufacturers'
recommendations, usage factors, stability characreristics, and other
conditions affecting the measurement.

Section 12, paragraph 1.2.3, revise to read - Written prccedures

describing the cal ibration control system. Standards treceable to

national standards shall be used; if national standards do rnot exist,

the basis for calibration shall be documented. Calibration standards

used shall be calibrated, where possible, using standards of a greater
accuracy, or when not possible, the basis of acceptance cf the

cal ibration shall be documented. Callibration of equipment shall be

against standards that have an accuracy that assures the equipment

being calibrated will be within required tolerance. When possible,

cal ibration standards used shall have an accuracy at least four times

that of the equipment being cal ibrated. When this Is not possible or

feasible, standards shall have a verifiable accuracy which will assure :
that the calibrated equipment will be within required tolerances. .
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27.

28.

29'

30.

31.

32.

33.

Section 15, paragraph 1.4 - Add "and 10CFR21"™ to end of sentence.

Section 15, add new paragraph 1.5 as fcllows: Nonconforming items
shall either be corrected, or resolved as not having an adverse Impact
upon the test or test results, pirior to the Iinitiation of the
preoperational test program on the |tem.

Section 18, paragraph 2.1, revise to read - The Vice President,

Qual ity Assurance, shall review the implementation of each project's
qual ity assurance program for compliance with the Preliminary Safety
Analysis Report and Appendix B to 10CFR50. This shall consist of
reviews of quality trend data, audit reports, and specific project
reports, and verification of implementation of effective corrective
action. At least annually, a formal program audit of the specific
project qual ity assurance program shall be performed and documented to
evaluate program effectiveness and determine whether the Preliminary
Safety Analysis Report requirements are properly reflected in the
various quality assurance manuals and are being, or are capable of
being, fulfilled. These audits shall include pertinent external
project-related activities such as, but not |imited to, those
performed by Construction, Purchasing, and Project Management
Departments, and Engineering Assurance Division of the Engineering
Department. Appropriate corrective action shall be identified.

Copies of the program audit, and identified corrective action shall be
submitted to responsible management to implement corrective action.
Corrective action shall be tracked to completion.

Section 18, paragraph 3.2.1, line 2: Replace "total" with "each
project."

Section 18, paragraph 3.2.2: Replace second sentence with: This
evaluation shall be conducted by QACAD and reported to the Manager and
Vice Presicent of Quality Assurance. This program feature shall be
assessed annually by the selected independent auditors identified In
Item 0.1.1.1.6 above.

Section 19, paragraph 1.8, revise to read - Owner requirements and/or
additions to the Project QA Program Manual shall be entered Into the
Qual ity Assurance Program Index (Division A of the Program Manual) or
in Part 4.0, "Client Considerations,” within each section and shall
not be considered as a program revision.

Section 19, paragraph 1.9, add the following: In addition, any
changes to the qual ity assurance program description which Is included
with the Safety Analysis Report, and have been previously approved by
the NRC, will be submitted to the |icensee for the purpose of
obtaining NRC approval prior 10 implementation. The |icensee shall be
notified of organizational changes in the quality assurance
organization within 30 days after the announcement for the further
notification of these changes to the NRC.
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34,

35.

36.

Appendix |1 - Add the qualification requirements of the Project QA
Manager for the CRBRP Project as follows: A minimum of ten years in
qual ity assurance and related flelds including manufacturing,
construction, and/or installation activities. At least two vears of
this experience shall be associated with the nuclear fielc in elther
flelc or Headquarters project qual ity assurance assignments. He must
have a Bachelor of Science or Arts degree.

Appendix VI - Add Project QA Manager to the approvals for: Project QA
Program Description, Qual ity Standards (other than QS 5.1), Quality
Assurance Directives, and Qual ity Control Instructions.

Appendix VIl, revise Item D (Regulatory Guide 1.58) as fol lows:

Regulatory Guide 1.58, Revision 1, dated September 1, 1980, (ANSI
N45.2.6 - 19/8), "Qualification of Nuclear Power Plant Inspection,
Examination, and Testing Personnel."

SWEC's QA program requirements commit to comply with this Regulatory
Guide subject to the following al ternatives:

1. ANSI| N49.2.0 - 1978, Paragraph 2.4, "Written Certification
of Initial Capability"”

SKEC Position: Initial capability will be determined by an
evaluation of the candidate's education and experience or by
testing. If the candidate falils to meet the criteria established
in Paragraph 3.5, subject to our alternatives stated below in |tem
3, SWEC wili evaluate the candidate by testing. Testing to
demonstrate proficiency will be accomplished by a practical
demonstration, oral or written examination, or by any suitable
combination of the three. In all cases, the basis for the
qualification and the results will be documented in an auditable
manner and retoined In the candidate's qualification file.
Evaluation by testing may be optionally exercised at anytime in
!ieu of verified education and experience.

2. ANS| N45.2.6 - 1978, Paragraph 2.4, "Written Certificate of
Qualification"
SWEC Position: For purposes of certification, SWEC will use the

following disciplines on certificates of qual!fication to identify
activities certified to perform:

© Mechanical - (includes piping and instrumentation)
o Electrical - (includes controls)

© Livil - (includes concrete, structural and soils)

o Special Processes (except NDT - see below) - (inciudes
welding, painting, chemical, and cadwelding)
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o Quality - (includes supervising personnel who review or
agminister Inspections, examinations, or tests over several
disciplines, as well as multi-disciplines, such as recelving
inspection, procurement qual ity assurance, documentation,
etfc.)

© NDT Disciplines - (as delineated in SNT-TC-1A-1975)
Certification will be accomplished elther by (1) education,
experience and training, or (2) testing. The method used will
be shown on the certificates. Results of testing and records
of education, experience, and training will be maintained in
the candidates qualification file.

Experience - Recommendation"

2.2.1 = Level 1

1. Same as Standard

2. High School/General Education Development equivalent plus six
months...or

3. Four year college graduation, plus one month of related
experience or equivalent inspection, examination, or testing
activities.

2.2.2 = Level 1|

1. One year of satisfactory performance as Level | or five years
related experlience in the corresponding Inspection,
examination, or test category or class, or

2. High School/General Education Development equivalent pius
three years...or

3. Same as Standard

4, Sar2 as Standard

2.9.3 = Level [11

1. Six years of satisfactory performance as a Level Il or 15
years of related experience in the corresponding inspection,
examination, or test category or class...or

2. High School Gracduation/General Education Development
equivalent plus ten years...or

3. Same as Standard

4, Same as Standard
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37. Appendix VIl, add to Part 1:

L. Regulatory Guide 1.144, Rev. 1, dated September 1980 (ANS!
N45.2.12 = 1977), "Auditing of Qual ity Assurance Programs for
Nuclear Power Plants" - commit to comply with Guide, subject to
the following al ternative:

Pre-audit and post-audit conferences are normally held as required
by Sections 4.3.1 and 4.3.3 of ANSI N45.2.12 - 1977. In certain
circumstances, when audits are of a |imited scope, a documented,
tel ephone conversation may be held in |ieu of a face to face
meeting.

M. Regulatory Guice 1.146, dated August 1980 (ANSI/ASME N45.2.23 -
1978), ™Qualification of Qual ity Assurance Program Audit Personnel
for Nucl=ar Power Plants" - commit to comply with Guides.

0.1.2 Responsibility and Authority

The shift of qual ity assurance responsibilities to support the revised
organizational structure is as follows:

A.

C.

Because SWEC has no engineering and design responsibilities, these
functions will be performed by others designated by the Owner as described
in other sections of this PSAR. Additionally, as-built configuration
Information is proviced by SWEC to others as designated by the Owner for
incorporation in to the Project Basel ine Documentation which will

ul timately reflect the as-built configuration of the overall plant.

The Project QA Manager is responsible for performing the quality assurance
program management and administrative functions for the project quality
assurance organization, as delegated by the QA Department Manager. In
addition, the Project QA Manager is responsible for those tasks normally
assigned to a QA Program Administrator. The QA Department Manager,
located in Boston Headquarters, will provide qual ity assurance policy and
guidance, the Interface with corporate management, and access to other QA
Headquarters divisions. In this position, the Project QA Manager has the
organizational freedom and authority to identity quality problems,
initiate, recommend, or provice solutions through designated channels, and
verify Implementation of corrective action. The Project QA Manager is
also responsible for establishing necessary interfaces with other project
participants on both informal and formal basis as designated by the Owner.
The Project QA Manager shail also participate in the long and short range
planning and scheduling activities oi the Project to assure that based on
Project goals and schedules, the overall quality assurance function has
adequate resources to support all phases of Project work efficiently.

The Project QA Staff will execute many of the Project YA Manager's
assigned tasks for the Constructor Program.

Amend, 70
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D. The Quality Assurance Cost and Auditing Division in SWEC Headquarters wil |
retain responsibility for audits of the overall SWEC CRBRP Project QA
Program. Additionally, the .roject QA Manager will staff and conduct an
audit activity to perform required audits of subcontractors, the SWEC
CRBRP FQC organization, and others as requested or directed by the Owner.

0.1.3 uallification Requirements of the Project QA Manager

The qualification requirements of the Project QA Manager are described in
Section 1.4.4.6 and paragraph 0.1.1.1.34, above.

0.2 PROGRAM

The Constructor Quality Assurance Program is a major poriton of the overall
Project Qual ity Assurance Program. The ccope of the program and the type of
project participation covered by the program are shown in Figure 17F-4,

The major elements of the Constructor Program are shown In Figure 17F=5. SWEC
has been assigned execution responsibility for the full scope of the
Constructor program except the area of preoperational testing and start-up
activities. Responsibility for execution ot activities related to those areas
has been retained by the Owner.
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For the purpose of assessing the potential magnitude of a release of
radicactive species from the cold trap, a rupture of the crystallizer tank was
assumed fol lowed by a sodium fire. The radicactive inventory in the cold trap
was assumed to be that resulting from 15 years operation with 0.5 percent
tailed fuel. Leakage from the reactor containment bullding (RCB) to the

conf inement annulus was based upon a very conservative estimate of the RCB
overpressure. The mitigating effect that the confinement annulus has on
leakage to the atmosphere was neglected. Resulting irradiation doses were
calculated for the site boundary location and a number of downwind locations.
Results from this analysis (provided in Section 15.7.2.7 of the PSAR)
indicated that large margins existed between the potential doses and the
applicable guideline values. |t was concluded that a mal function of the cold
trap system woulc not result in a violation of the 10CFR100 and equivalent
guidel ines previously outlined.

Radwaste Jystem

The liquic radwaste system utilizes components such as evaporators,
demineral izers and filters whose performance has been demonstrated In LWR's.
Operating procedures and tests will assure that the system Is performing as
designed and within technical specifications.

Analysis has been performed for a postulated failure of a tank containing the
largest inventory of radioactivity in the |lquid radwaste system, i.e., the
radwaste collection tank, This analysis Is provided in Section 15.7.2.5 of
the PSAR. An analysis of the effects and consequences of the event has been
performed assuming no credit for the cell floor drains or operator actions.
Postulated gaseous and |iquid releases associated with this tank failure have
been shown * be well within specified |imits,

The gaseous radwaste system utilizes components such as cryostills and
charcoal absorber beds which process and purify reactor cover gas and, as
necessary, gas from inerted cells. Selected tests are to be performed during
scheduled plant outage periods to ensure that components ai'e performing
consistently within specifications.

Analyses have been performed for postulated component faliures for equipment
which could contain significant inventorles of gaseous radwaste. Design
features for the CRBRP include permissible leak rate contalinment
specifications and testing provisions, as necessary, to achieve off-site
consequences in compliance with Federal guidelines. Preliminary analyses
proviced in Section 15.7.2.4 of the PSAR indicate that off-site consequences
of postulated events for the gaseous radwaste system will be In conformance
with specified |limits,

C.1-3
Amend. 70
Aug. 1982



Primary Coolant

The primary coolant will become radicactive from activation of the sodium and
from release of radioisotopes from fuel pins in the core. A program has been
establ ished to assure the integrity of the primary coclant boundary (see
Section 1.6 of the PSAR, Reference 2). A sodium leak detection system Is
provided to detect small leaks so that operator action can be taken to limit
|eakage. In addition, inert atmosphere, cell liners and the containment
isolation system |imit the consequences of postulated leaks to well below the
specifled |imits (see Section 15.6.1.4 of the PSAR).

Reactor Core

Fuel located within the core represents a major inventory of radicactive
species. Prevention of the release of radiocactive species from the core must
be accomplished by means of the reliable operation of the appropriate safety
related systems. This reasoning led o the emphasis in the Reliability
Program being placed on those systems, the malfunctions of which could lead to
a loss of coolable core geometry. Loss of coolable core geometry is be!lieved
to occur following cladding melting. For the purposes of the Reliability
Program evaluation It has been conservatively assumed that loss of coolable
geometry will occur at the onset of coolant bolling.

Postul ated events which could lead to the |oss of cooiable core geometry can
be divided into three categories. These are (a) events which result from the
fallure to shutdown power generation within the core when required, (b) events
which result in a failure to remove the residual heat from the core in its
shutdown condition and (c) fuel fallure propagation. The systems designed 1O
perform functions which would prevent these fallures are the Reactor Shutcown
Systems (RSS) and the Shutdown Heat Removal Systems (SHRS). The focus of the
Reliabllity Program activities Is therefore on reliability enhancement and
verification of these systems (RSS and SHRS). Interfacing equipment and
systems are included in the scope of the program when their mal function could
result In a safety related malfunction of either the RSS or the SHRS. Fuel
tailure propagation evaluations presented in Section 15.4 of the PSAR

el iminate consideration of that failure mode as & potential initiator of
signiticant radiological release.

The RSS is comprised of a primary shutdown system and a secondary shutcown
system. As a safeguard against common cause failures, these systems differ
substantially both in design and mode of operation of electronic and
mechanical components. Major segments of the Reliability Program are devoted
to the primary and secondary shutdown systems.

Shutdown heat removal capability Is provided via four redundant heat removel
paths. Three of these paths utilize the three heet transport loops. The
normal short term heat sink for these loops during reactor shutdown Is the
turbine generator condenser. In the event of failure of this heat sink, a
backup heat sink is provided. The backup heat sink utilizes steam release to
the atmosphere and an auxiliary feedwater system to provide an Initial high
capacity heat sink coupled with protected air cocled condenser heat exchangers
tor long term heat rejection. The protected air cocled condenser he. -
exchangers are also used during normal long term shutdown.
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The fourth shutcown heat removal path is via the Direct Heat Removal Service
(DHRS). The DHRS makes use of the sodium overf|ow-makeup system to extract
hot sodium from the reactor vessel and return cold sodium., Circulation of
sodium through the core is achieved by means of forced circulation in the
primary loops. Heat extraction from the sodium overf|ow-makeup loop Is
achieved via a heat exchanger |ocated in the sodium makeup |ine. This heat
exchanger is coupled to the EVST NaK cooling lcops. Heat sink capabllity in
thic system Is supplied by the EVST air cooled heat exchangers.

C.1.3 Program Design

The design of the CRBRP Reliability Program has been dictated by a number of
key requirements and constraints. Some of these requirements and constraints
would be common to any Rellability Program while others are unique to the
CRBRP, The following paragraphs (a) identify some of the more important
tactors considered In the design of the program and (b) indicate how these
factors influenced the selection of program features.

c.1.3.1 Design Integration

A basic ground rule set prior to the initiation of design work on the
Reliabll ity Program was that the primary objective for the program would be
reliability enhancement in the RSS and SHRS. The intent of this ground rule
was to ensure a direct integration of the Rellability Program and the
component/system design activities. The most readily visitle program feature
stemming from this integration are the component level qualitative rellability
assessments and the system level Rellablility Design Support Documents. These
documents are produced by the appropriate Design Engineering organization for
items |isted on the Reliability Related Components List (defined In Section
C.1.4). The document is subject to approval by the Rellability organization.
The requirement for the Reliability Design Support Document has the effect of
ensuring direct Reliability Engineering involvement in the design process.

Reliability verification was set as a very Important second objective.
Reliability verification is achieved by a combination of component and system
feature tests run under both design conditions and overload conditions coupled
with qual itative relia.'lity analyses at both the component and system levels
and quantitative analysis at the RSS and SHRS ievels.

C.1.3.2 Qualitative Rellability Analysis

The initial step in the qualitative reliabillity analysis is a preliminary
total system Fallure Mode and Effects Analysis (FMEA) for both the RSS and
SHRS. Results from this analysis are used as a means of providing an initiai
identiflcation of those system features having a significant Impact on the
overal |l system relliability.
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Ref inement of the system level FMEA is then achleved by rebuilding it from the
component level up, The basic building block used In this process Is the
component level FMEA produced as a part of the component reliabll ity

qual Itative assessments, This procedure for refining the system level FMEA
was adopted as a means of assuring that the technology used in the design of
many CRBRP components is reflected in an accurate and balanced manner In the
rel labll ity evaluations, Examples of this new technology are the high
temperature design rules used In the design of outliet plenum and hot leg
components and the irradiation effects (swelling, creep and ductility loss)
technology used In the design of core components. Application of this
technology Is handied by special ists who are experts In thelr particular
fleld. By requiring that the system leve! FMEA be reconstructed using FMEA's
produced at the component level, the program assures that all necessary
speclal Ists, especially those who are experts In these speclal ized areas, are
involved in the production of the FMEA building blocks. This process
minimizes the potential for fallure mode omission In areas of special ist

know |edge.

At the component level, the failure mode critical ity and probabil ity ratings
(cetined In Section C.2.1) are related only to that portion of the RSS or SHRS
directly impacted by the failure., The component designer does not make final
judgments relative to the total system response to the fallure of his
component., This restriction Is imposed to assure that component level fallure
mode Impacts are not distorted by judgments based on an [nadequate
understanding of the system design.

The FMEA's contalned in the component level qual itative reliability
assessments are used by the system designers and reliabil ity engineers to
build system level qualitative assessments., In using the component |evel
FMEA's to assess the system level effects, the system designer working with
the rellabll ity engineer reviews each component |level fallure mode and may
modify Its critical ity and probabil ity ratings based upon his knowledge of the
total system response to the postulated fallure. Typlcal of the factors
considered in this reevaluation are system redundancy and the potential for
common cause failures, The system level qualitative assessment is
continuously updated as the component level input data are updated. The
component |level data are updated as the component proceeds through the var-lous
stages of design, fabrication, etc., System level FMEA's are used to guide the
application of Reliabil ity Program resources.

In performing the system level qualitative reliability analysis, special
attentlon Is pald to any failure mode or initiating event which has the
potential to p.-oduce concurrent failure of more than one element of a system
or more than one system, Failures in this category are termed common cause
failures, Som~ of the measures adopted in the Rellabil ity Program to provide
protection sgalnst this type of failure Include (a) Imposing a requirement for
diversity In the design of the RSS and SHRS, (b) requiring that essentlial
safety related systems be redundant and have excess capacity and

(c) performing evaluations and recommending corrective action to mitigate the
consequences of any feature of a system or interfacing component which has

| potential susceptibility to common cause fallures.
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C.1.3.3 CQuantitative Reliability Analysis

Quantitative rellabllity analysis plays an important role In the CRBRP
Reliability Program. |Its primary uses are (a) as a tool for the evaluation of
systems (b) as @ means for evaluating random independent fallure modes, (c) as
a decislon al¢ fcr selecting hetween alternative designs, (d) as a gulde for
the design of the testing anu analysis program and (e) as the basis for
sensitivity studies to eveluate the range of unreliability due to
uncerteinties, As part of these evaluations, a top level system fallure
probability Is calculated.

It is important to note that all the piimary uses for the numerical
reliability analyses are as aic¢s in decision making. The analyses are not
intended to demonstrate complliance with a top level system fallure rate. The
decision not to set a numerical failure probability requirement for the RSS
and SHRS is a reflection of the current developmental nature of numerical
reliability analysis in the field of nuclear safety systems.

An update of the reference (3) Preliminary Reliabillty Prediction for CRBRP
SHRS will be available in January 1983, This will be the final SHRS
reliabil ity assessment update based on failure state block diagram model Ing.
Subsequent quantitative assessments will be based on the SHRS fault tree model
being constructed for the CRBRP Probabilistic Risk Assessment., The primary
reascon for basing future reliability program numerical predictions and studies
on the PRA fault tree model is the potential for additional level of
resclution belng modeled for SHRS and the supporting systems. This level of
model ing will allow more extensive studies of potential for supporting systems
interactions.

C.1.3.4 Jest Program Rationale

Major objectives for the test program are (a) an identification to the
appropriate design group of potential failure points in the design of the
components/systems, (b) a deterministic evaluation of component/system
performance margins as defined by the difference between the design operating
envelope and the success envelope as defined by the test and (c) where
possible to generate sufficient statistical cdata to be able to make meaningful
probabilistic predictions of the component/system performance.

Tests that support ithe Reliability Program can be placed in one of three
categories. These are: (a) component |evel or system feature tests, (b)
system level tests and (c) materials tests. The tests are chosen on the basis
of the criticality of the failure modes igentified by the FMEA.

A significant segment of the test program is devoted to component tests and
system feature tests. Tests performed at this level make possible the

investigation of a wide range of conditions inciuding overlioad conditions up
to the point where failure may occur. A major objective for these tests Is
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the Identification of any areas of the design where reliability enhancement is
desirable or necessary. The tests also result in the definition of the multi-
dimensional success envelope for the component or system feature. The
boundarles of this envelope can be compared with the boundaries of the design
envelope for the component or system fesature. This comparison provides a
deterministic measure of the performance margin inherent in the component/
system teature design.
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Cystem level tests are specified as appropriate to evalvate wear related
phenomena, identify any fallure mcdes which are real-time dJependent (dormant
tallures), identify fallure mcdes related to manufacturing variations,
evaluate the effects of maintenance and cperating procedures and identify
fallure modes associated with interface features not included in the
component/system feature tests. Particular emphasis In the system level tests
Is placed on providing as exact a simulation as possible of the actual reactor
operating enviromment (e.g., large sodium loops are used to provide a dynamic
sodium environment in the case of the mechanical control rod system tests).
Accelerated | ife system |level tests are run to beyond the design |ife for the
critical system components in order to confirm that the system design |ife
does not lie close to a wear dependent failure boundary. Output from the
system level tests provides a deterministic confirmation of the margins
between the system design and success envelopes. The schedule for the system
level tests necessarily lags that for the component and system feature tests.
Any system level cdesign problem uncovered in these tests, however, can still
be corrected prior to operation of the plant equipment.

C.1.4 Program Implementation Procedures

Top level Rellability Program requirements for the RSS and SHRS In CRBRP are
cefined in the overall plant design requirements documentation. These
requirements are interpreted by the Lead Reactor Manufacturer (LRM) In
consultation with the CRBRP Project Office (PO) and then placed as mandatory
requirements on the Reactor Manufacturers (RM's) responsible for portions of
the RSS and SHRS. The LRM retains responsibility for overall coordination of
the Reliability Program activities within the RM organizations. A key element
of the administrative procedures set up by the LRM to assure the correct
implementation of the Rellability Program activities within the RM
organizations is the RM Reliability Engineering/Design Engineering Interface
Cefinition Chart, When [T is determined that interfacing functions fallling
under the responsibility of the A& have a negative Influence on acceptable
operation of elther the RSS or SHRS, then the PO will provide the direction to
the LRM and A&E as necessary to reduce or eliminate this Influence. Essential
elements of this interface definition are Illustrated in Figure C.1-1. The
balance of this section is devoted to describing the Interface features
summarized in Figure C.1-1 and, where appropriate, proviaing the rationale
backing the selection of the f_atures.

An early action required of an RM involved in the Implementation of the
Reliabllity Program is a comprehensive review of the RM's Internal engineering
procedures. The purpose of this review is to identify all exlsting RM
englneering procedures whicn must be updated to assure Implementation of the
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Rel iabil ity Program requirements, Modification of the engineering procedures
makes compliance with the Reliabil ity Program requirements mandatory &nd
assures a Quallty Assurance and program control overview of the program
activities, Included In the |isting of procedures which require modification
are procedures relating to configuration control, design approval and supplier
nonconformance/waliver approvel. Modification of these procedures assures that
Rel labil ity organizations are involved In the approval of all aspects of the
design, fabrication, shipment, Installation, operation and maintenance of any
item of equipment which is a part of or interfaces with the RSS or SHRS.

The procedures modlflications outlined above are prepared by the RM Reliabll ity
Engineering group working with the RM Design Engineering group. In addition
to the modification of existing procedures, implementation of the reliability
requlrements necessltates that a new procedure be generated. The new
procedure requires and controls the generation and malntenance of a listing of
the equipment and systems to which the Reliability Program requirements are to
be applied. This listing Is known as the Reliablility Related Components List
(RRQL). The list contains all items of equipment directly Invelved in the
operation of the RSS and SHRS. Important interfacing, supporting systems are
Identifled separately for appropriate reliablility review.

Once the RM englneering procedure changes are In place, the Rellability
Program requirements are placed on the RM Design Engineering organizations.
The RM Design Englneering, Construction and Operation Organizations must then
Implement the Relliability Program requirements through all stages of design,
procurement, fabrication, shipment, installation, operation and malntenance of
the equipment, Verification of the correct implementation of the program
requirements is obtained through the Quality Assurance review and audit
activities., Additional verification is obtained by means of (a) a Rellability
Engineering review of design review packages, walvers, nonconformance reports,
etc. and (b) by the mandatory Inclusion of a reliability review in the formal
design reviews for each item of equipment on the Reliabllity Related
Components List.

One of the special requirements Imposed by the modiflied RM engineering
procedures Is for the production of & relliability document for each item of
equipment on the RRCL. These documents are used as building blocks to
construct a rellability evaluation of the total system.

Coordination of the Reliabllity Program output from the RM's is handled by the
LRM. The LRM uses this output to assess the overall reliability of the RS
and SHRS. This assessment is used as an Important indicator of the
acceptabl|l ity of the design of these systems.

All Rellability Program activities performed by the LRM and the RM's are
subject to the direction and overview of the PO. The PO/LRM interface
procedures used by the PO to direct and control the Relliability Program
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activities are similar in concept to those used to control the interface
between the Reliability Engineering and Design Engineering groups within an RM
organization. Details of the PO/LRM/RM interface are given in Figure C.1-2.

C.1.5 Appendix Conient

The organization and cuntent of the balance of this appendix are as outlined
below. The intent of Sections C.2 and C.3 is to provide the background
material necessary to place the subsequent Rellabillty Program description
sections in the correct context.

Section C.2 provicdes a description of the analysis and testing techniques
employed in the program.

Section C.3 contalns a brief description of each of the systems Included In
the Reliability Program. The functions of the systems are described and the
component parts lcgentlfied. This section is provided as a convenience to

el iminate the need for extensive reference to the main body of the PSAR.

Section C.4 provices the system designers' evaluation of thelr portions of the
RSS and SHRS. Areas of system performance uncertainty are ldentified. A
definition is provided of the Rellability Program activities necessary for the
evaluation of the system performance uncertainties.

Sections C.5 and C.6 contain descriptions of the Reliabil ity Program
activities Initiated to resolve the uncertainties identified in Section C.4.
Resul ts obtained to date from these activities are identified and discussed.
The schedule for the production of results from activities still In progress
is also discussed.

Section C.7 provices an assessment of the overall Impact of the Rellability
Program to date. Principal conclusions and design modifications stemming from
the program activities are identified. The planned use of data from

Reliabil ity Program activities not yet completed Is defined.

Addendum ! conteins a description of the test facilities for primary and
secondary shutdown system tests.
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C.2.0 Program Cuidelines

The purpose of this section is to review the process by which aspects of the
RSS and SHRS having potential to degrade safety related reliabil iy are
identifled and resolved. Conventional tools of reliabillity evaluation are
being used to accomplish this task. These Include Failure Modes and Effects
Analysis (FMEA), common cause fallure analyses (CCFA), testing and other
meti.odolcgy.

Figure C.2-1 shows diagramatically where reliability information is generated
at each level of design and where this information is used. The remainder of
this section provides a discussion of the activities shown In Figure C.2-1,

C.2.1 Component Level Evaluations

Fallure Modes and Effects Analysis are the 1sic tool of reliability
evaluation, They form the foundation upon which higher level evaluations are
built. Fallures critical to operational success are systematically identified
and may be ranked according to both severity and probabil ity of occurrence.
These rankings are identified in Table C.2-1. Because of the technology (high
temperature design, Irradiation effects, etc.) involved In the design of
Indlvidual components, it is essential that the component leve. FMEA be
generated by the component design organization. To assure consistency of
approach and continuity between component and system level evaluations,
Reliabil ity Englineering personnel are assigned to each component to support
the evaluation, In several cases, a vendor with considerable experience In
building the type of equipment under evaluation, (e.g., instrumentation ard
control devices, steam generator modules, etc.) was contacted to support
generation of the FMEA, Typical output of the component level FMEA is:

o A comprehensive |ist of failure modes

© A list of potential causes

o Component designers view of the failure effect and criticality

(o} Inftial estimate of the probabil ity of occurrence
This output provicdes the initial assessment of design weaknesses and may
result in immediate modifications (refer to Section C.7). It also is the

first step associated with defining a test program. However, although
estimates of critical ity and probabil ity of occurrence may be provided,
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they may be modifled when aspects of redundancy and “lversity are included In
the system level evaluation, Because of the wide range of component types
(structural members to electrica/ modules), the means for estimating
probabil ity of failure vary conslderabiy. In some cases, meeting accepted
code requirements may be deemed sufficient to indicate an acceptably low
probabil ity of failure. In other cases, considerable analyslis may be
required, especially if the failure has high criticality. Methods which are
being employed to obtain failure probability estimates include stress/strength
overlap, generlc data and speclal testing designed to probe particular fallure
mechanisms. A further discussion ot nuw estimates are made is provided In
Section C,2.2.

All components which have the potential to impact successful operation of the
RSS or SHRS are identified on a Reliabll ity Related Components List (RRQL)
produced by Reliablility Engineering. An FMEA is performed for each of these
components which then becomes the basis for categorizing the components
according to failure mode effects. The reliability evaluation of each
component |s summarized in the Reliability Design Support Document at the
component, component group, or system level.

Each component on the RRCL can be categorized as (a) degrading the functioning
of the RSS or SHRS or (b) preventing the functioning of the RSS or SHRF.

Those components on the RRCL are given a thorough review. Review of RRCL
components includes al| maintenance, shipping, Installation and operation
procedures, waivers and nonconformances as well as design documentation
(specifications, drawings, design support documents, Iinterface control data)
and changes to those documents, Rellability Engineering Is a particlpant in
design reviews for all components on the RRCL.

The Rel iabil ity Design Support Document summarizes the activities performed to
demonstrate achievement of reliabil ity objectives. These reliability
assessments are included as part of the equipment design support packages.

The assessments are simllar in character and stage of development to the other
design support analyses in the package (e.g., stress, thermal /hydraul ic,
shielding, etc.). Reliability assessments include coverage and Interpretation
of all supporting development testing activities. Typical design support
documents include (a) the FMEA's, (b) an assessment of critical failure modes
to show design features to preclude or control the failure and (¢) an
assessment of common cause failure potential.

C.2.2 System Level Evaluations

System level evaluaticns are performed to relate detailed failure In ormation
to its impact on system performance. Just as a component designer .s most
qual ifled to assess the failure mechanisms associated with his conponent, the
system designer must place each fallure mechanism in perspective relative to
overal | system objectives. Although a component designer may Indicate on an
FMEA a high probabil ity of failure or high criticality, when
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. system considerations are Included, these factors could change significantiy.
Same Iimpor tant considerations used to influence a change Iin critical ity
between the component and system |level evaluations Include:

o Are other components which perform a similar function susceptible to
the same failure mechanism?

o ls the system in which the component is used redundant?

o Can this fallure Initiate other failures that may affect the RSS or
SHRS?

o Can the component fallure initiate fallure of the entire RSS or SHRS?

A system viewpoint Is especially important when determining if a design change
Is required to achieve adequate reliability. Both quantitative and
| qualltative evaluations are perfumed at the overa!|l system level.

C.2.2.1 Numerical System/Subsystem Evaluations

Initially, a numerical evaluation is made based on random independent fallure
potential using component fallure rate estimates. While it is recognized that
random independent failure rates constitute only a part of the total failure

| probabil Ity, these assessments serve three Important functions:

. 1) They provide an Indication of the inherent system reliability If
common cause failure potential is eliminated or control led.

2) Coamponents having greates* impact on predicted reliabi!lity are
highl ighted for priority attention in future evaluations.

| %) They ald the designer as a declision-making tool for evaluating design
! changes.

The analytical techniques which have been appllied to the system |level
numer Ical evaluations are success state, fallure state and Markov model ing.

Success state or failure state model ing are techniques used to analyze a
system's rellabil ity on the basis of the system's and component's operational
states. A loglc block diagram is produced to display the system components
and the loglic associated with thelr confiquration, From this diagram,
dlfterent component failure combinations are evaluated to determine thelr
ef fect on system operation. By evaluating ali possible combinations of

| operational states of the system components that lead to successful or falled
system operation, It is possible to derlive an expression giving the

| reliability of the syste . This method has had appllication In both the RSS
and SHRS. Details are reported In References 2 and 3.
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To evaluate repairs or system reconfigurations during the time of interest .
(e.g., @ full reactor operating cycle), Markov model ing has been selectively
employed. All states of the system are defined along with the transitions

that can occur between states, This information is mathematically represented

by a series of first order |inear differential equations which define the

various states and the transitions into and out of each state. This method

has been used in conjunction with success state modelIng In the evaluation of

the RSS. It Is also being evaluated for use in the assessment of the SHRS,

Component failure rate date required to support the systems evaluations is
obtained from many sources. Generic data used may be divided into two broad
categories, directly and indirectly applicable to the components considered.
Because certain elements of the RSS and SHRS are not unigue to CRBRP, data
exist which can be applied with Iittle modification. This includes portions
of the SHRS which are on the water side, as weil as sodium side equipment
which has been used in FFTF test facilities and sodium reactors such as SEFOR
and EBR-II. In the RSS, considerable data exist on roller nut type control
rod drive mechanisms which are very similar to the primary system mechanisms,
Further, the design of the PPS electrical equipment Is very similar to that
developed and tested for FFTF, These directly applicable data are being used
to the ful lest extent possible and are discussed further in Sections C.5 and
C.6. For other components, because their designs are relatively new, no
significant fallure rate data have been accumulated. |t Is therefore often
necessary to derive component fallure rate estimates from lower |level plece
part data., Military, industrial and governmental data sources are used In
these evaluations (e.g., WASH-1400, MIL~HDBK-217B, etc.). These data may be
modi fied using accepted reliabil ity derating factor rules or engineering .
Judgment. When modifications to data are made, the basis Is made visible by
thorough documentation,

Pata available from components, subsystems and systems which are |lke the RSS
and SHRS elements are being used extensively In the early assessments of the
RSS and SHRS. This approach s particularly appropriate for the electrical
systems because of the large bank of data available and the establ ished
acceptabil Ity of MIL-HDBK-217B methodology.

As the results from CRBRf test programs become avallable, these data are used
to supplement those currently available. For reasons described |ater, much of
the CRBRP testing will not yield failure rate data directly. Information
obtained from some *ests will be used to calibrate analytical techniques to
provide greater assurance that reliabil ity characteristics are correctly
mode | ed.

C.2.2.2 Qualitative System/Subsystem Evaluations

Qual itative system assessments are used to determine system adequacy. Common
Cause Failures (CCF) receive special attention because of their potential to
significantly degrade RSS and SHRS capability. The first step toward

el imination or
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control ling.a speciflic fallure mechanism is identification, Once the fallure
mode and potential causes are identitfied, corrictive action can be def ined.
Resolution may take the form of elimination by cesign alterations, procedural
control or demonstration of an acceptably low probabil ity of occurrence.

Camponent level FMEA's are the starting point for CCF assessment, They
provide a thorough |isting of the faiiure mechanisms and associated causes for
the elements of the system and its interfaces., FMEA's are a source of data
for determining which system elements are susceptible to failure from common
causes.

Past reactor operating experience plays an Important part in the failure mode
identification effort, Available operating experience is thoroughly reviewed
to uncover common cause initiators underlying previous reactor incidents, The
bulk of experience for hardware systems designed and fabricated to meet
nuclear standards and codes lies in the domain of Light Water Reactors
(LWR's), This body of data serves to identify potential component fallure
modes, design errors, operating problems and the actions necessary to correct
these deficlencies. Output of the LWR incident survey includes:

o Review of reported incidents and identification of the information
source

o Selection of incidents naving CCF potential and identification of the
causative mechanism

From these considerations, a |ist of potential causative factors is prepared
which relate to LMFBR operating conditions, These causative factors a e used
as the basis for an evaluation of CRBRP component and system designs. This
evaluation employs logic based on specific design features. This approach
provides a systematic method for reviewing each fallure and the relevant
system functions required to successful ly mitigate the incident,
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As each fallure Is reviewed, protection provided against such factors Is
identified. The visibility of potential problem areas provided by the
approach being employed assures that each design area Is thoroughly
Investigated against the potential factors for common cause failures,

The CRBRP test program has as its objectives:

1)

2)

3)

4)

To identify to the appropriate design group potential fallure points
in the design of the components/systems

To assure the system design margins are adequate 1o meet the design
specl fications under the anticipated range of operating conditions

To determine the design margins against Identified system weaknesses
with the potential to degrade RSS or SHRS performance

To identify unknown system weaknesses

System level reliability evaluations were used to determine required testing.
Factors evaluated to determine the need for testing Include:

o)

(6]

Severity of the failure effect

Common cause failure potential

Estimated probablil ity of occurrence

Avallabil ity of applicable data from other sources

Avallabll ity of verified analysis techniques for system performance
evaluation
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A primary purpose of testing Is to demonstrate the capability of critical
components to perform their function over as wice a range of operating
conditions as practical. In some cases, tests will be run to failure to
establ ish margins above those defined by the operational envelope.

Design performance and most postulated failures are affected by variations in
the system operating environment. The fractional factorial design of
experiments approach has been used in a number of instances in planning the
test program to investigate the effects of variations in system environment.

Testing Is performed at the component, subsystem and system level to explore
tailure modes of concern. Higher level testing provides maximum feedback of
information concerning multiple failure modes and interface probiems. RSS
testing includes individual tests of the complete Primary and Secondary
Control Rod Systems (arive mechanisms, driveline, absorber assembly and
interface simulation). The electrical subsystem tests inciude essential
system elements in a prototypic configuration. |In the SHRS, testing above the
level of individual components (e.g., steam generatcrs, pumps, efc.) is
accompl ished at the plant start-up stage. Since the connecting elements
(piping, wiring, etc ) are passive, component testing can provide a large
portion of the information necessary to deterministically confirm system
rellability. Supplemental testing and anaiysis Is directed toward identifying
and resolving potential interface induced failure modes. An example of such
an activity is the piping integrity report, Reference 4. Where components,
subsystem and system level testing ldentifies interfacing functions falling
under the responsibility of the A&E which would degrade RSS or SHRS operation,
then the PO will define any additional testing necessary to provide the needed
level o1 «ntormation for use In resclving the identified degracation.

Accelerated |ife testing is employed to provide early feedback concerning
potential failures. In the mechanical systems, this includes cyclic induced
fallures associated with the scram function under specified misal ignments,
Thermal cycling tests are performed on electrical subsystem equipment to
accelerate the failure process involved in parts with latent time dependent
fallure mechanisms. Burn-Iin tests are used to screen out defective parts.
Some fallure mechanisms, however, cannot be investigated by performing
accelerated |ife tests. For example, fallure mechanisms related to time or
operating conditions such as creep, self-welding and irradiation cannot be
simulated by such tests. These failure mechanisms require separate r-ests,
analysis or a combination of test and analysis for resclution, Time dependent
fallure mechanisms are evaluated whenever possible by operation of test
hardware under prototypic conditions for extended pericds of time. This
section of the test program inciudes testing of complete Primary and Secondary
Control Rod Systems under simulated prototypic operating conditions. In the
SHRS, extended real-time testing of critical components such as the steam
generator tubes will be performed.
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Certain failure mechanisms will be explored by testing hardware
that is not prototypic. lowever, this testing provides valid phenomeno-
logical information associated with these failure modes. Data obtained
will be used to verify calculational models which are used to predict
component behavior. Hardware and test fixtures specifically designed
to explore the mechanism of concern are being constructed. Included in
this cateqgory are irradiation effects, seismic induced loads and associated
component interface characteristics, friction couples which influence
unlatching and insertion, thermal striping and weld quality evaluation.

The impact of maintenance and operation on system reliability
has also been considered in the design of the test program. Proposed CRBRP
plant maintenance and cperation procedures are employed whenever feasible in
the tests. This includes equipment replacement activities that can be
performed on both RSS and SHRS test hardware. Calibration procedures and
repair actions associated with the electrical subsystem equipment are fully
explored. Emphasis is placed on design feedback to reduce the potential of
failure due to human factors.

Details ot specific tests, rationale for those tests and expected
outputs are described in Sections C.5 and C.6.
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Numbers*

LSV

FAILURE RANKING CRITERIA

CRITICALITY RATING

Refinitions
Failure to Perform Safety Function
Degradation of Szfety Function
No Effect on Safety but Causes Unscheduled Outage
No Effect on Safety, Repair Deferred until Scheduled Outage

No Effect on Safety or Operation

An Off-Normal Condition Which Individually may be Expected to
Occur Once or More During the Plant Lifetime

An Off-Normal Condition Which Individually Is not Expected to
Occur During the Piant Lifetime; However, When Integrated Over
all Plant Components and Systems, Events In this Category may
be Expected to Occur a Number of Times.

An Off-Normal Condition of Such Extremely Low Probability that
no Event in This Category is Expected to Occur During the Plant
Lifetime But Which, Nevertheless, Represent Extreme or Limiting
Cases of Fallures Which are ldentified as Conceivable.

®*Initial rankings are provided by the component designer and modified as
appropriate In the system assessment.

#*A| ternative numbering schemes have been used on certain FMEA forms. The
definitions of the categories are identical. In addition, an al ternate
approach which has been used is the actual estimated failure rates,
obtained from the data base, manufacturer's specifications, pertinent
| I terature, previcus experience or tests,
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C.3.0 Systems Descriptions

This section provides a brief description of the functions and component parts
of the systems included in the Reliability Program. This section is provided
as a convenlence to el iminate the need for extensive reference to the main
body of the PSAR.

C.3.1 Reactor Shutdown System
C.3.1.1 Qverall System Function

The Reactor Shutdown System (RSS) consists of two Independent and diverse
systems which are capable of shutting down the reactor without exceeding
specified limits, (See Section 4.2 of the PSAR).

C.3.1.2 QDesign Description

The systems and components which make up the RSS are shown in Figures C.3.1-1
and C.3.1-2. A brief description of the systems and components follows:

Primary Mechanical Subsystem

The Primary Mechanical Subsystem (PMS) of the RSS includes 9 Primary Control
Rod Systems (PCRS). Each PCRS consists of a Primary Contrcl Rod Drive
Mechanism (PCROM), a Primary Control Rod Driveline (PCRD), and a Primary
Control Assembly (PCA). The PCROM is mounted on top of the reactor vessel
closure head and provides mechanical actuation for insertion, withdrawal and
scram functions of the control rod absorber. The PCRD connects the PCRDM with
the control rod absorter. The PCRC passes through the upper internals
structure. The PCA is located in the array of core assemblies and consists of
a movable control rod (gbsorber pin bundle) and an outer duct assembly.

The PMS provides the functions of reactor startup, operational control and
shutdown reactivity control. The primary function performed by the PMS which
is reliability related is reactor shutdown (scram) for all conditions. Scram
action is accomplished via disengagement of the roller nuts followed by
downward motion of the control rod and driveline. Downward acceleration Is
acnieved by meuns of the combined action of gravity and preload from the scram
assist spring. All PMS functions are initiated by the primary electrical
portion of RSS.

A. Primary Control Rod Drive Mechanism (PCROM)

The PCRDMs are divided into two major sections which are descrited below:

C.3~1
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The upper PCRDM assembly is an electro-mechanical actuating de-
vice which consists of a stator mounted on the outside of the motor tube
and a collapsible rotor and roller nut assembly mounted inside the motor
tube. The rotor assembly consists of a bearing mounted rotor tube and two
pivoted segment arms, On each segment arm there are two roller nuts.

When the stator is energized, the upper ends of the arms are pulled outward
by the magnetic field and the lower arms are pivoted inward engaging the
roller nuts with the threads of the leadscrew.

To produce a scram, the electrical power is removed from the
stator causing the magnetic force field to collapse which releases the rotor
seqment arms. Springs separate the lower end of the arms and disengage the
roller nuts from the leadscrew allowing the control rod to drop into the
reactor core. A scram assist spring in the lower PCRDM is provided to
supplement the qravity drop. A synchronizer bearing is provided to assure
that both seqment arms separate simultaneously. Anti-ejection pawls in
the seqment arms enqgage the leadscrew to prevent control rod ejection
in the unlatched condition. These pawls are spring loaded allowing them
to move out of engagement during downward motion of the leadscrew.

The lower PCRDM assembly consists of an extension nozzle, torque
taker and tube, shield plugs, internal seal system and scram assist spring.

The extension nozzle is part of the pressure boundary and mounts
the PCRDM to the intermediate rotating plug. The torque taker and torque
tube constitute a torque restraint located in the space outside of the
larae bellows which prevents the mechanism leadscrew, bellows and PCRD
from rotating. Keys on the torque taker slide in keyways in the torque
tube over the full length of the stroke. The internal seal system utilizes
three metallic bellows as well ac conoseals to separate the rotor assembly
and leadscrew from the reactor cover gas environment, precluding possible
buildup of sodium frost on these components. The shield plugs provide
radiation shielding for the PCROM's and head access area.

B. Primary Control Rod Driveline (PCRD)

The PCRD consists of three concentric shafts: the driveline shaft,
the disconnect actuating shaft and the position indicator rod. The drive-
line is the load carrying member and the outermost shaft. It connects
the PCRDM leadscrew with the control rod. The disconnect actuating shaft
(middle shaft) is used to disconnect the driveline from the control rod
for maintenance or refueling. The innermost part is the position indicator
rod which is used to verify that the control rod remains fully inserted
during refueling, uncoupling and withdrawal of the driveline.

A dashpot is included in the PCRD to decelerate the driveline
and control rod during the last few inches of insertion. The dashpot
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The latch is located approximately five feet above the top of the
active core region during power operation. The latch is used to grapple the
coupling head and 1ift the control rod out of the core and to release the
contrm1 rod for scram. The latch and the tension rod are the principal com-
ponents in the SCRS for performing the scram release function. A short
downward stroke of tension rod permits the latch grippers to move radially
outward and release the control rod coupling head.

Two pairs of bellows isolate the SCRD internals and the SCRDM
from the sodium vapor-argon cover gas environment below the reactor head.

€. Secondary Control Assembly (SCA)

The SCA consists of a movable control rod enclosed within a
circular guide tube. The quide tube fits inside a hexagonal duct which is
essentially identical to the fuel assembly ducts.

Internal flow paths are used to direct high pressure sodium flow
against the hydraulic assist piston to generate the hydraulic scram assist
force. Sodium flow used for scram assist is directed downwards through the
circular absorber quide tube. Flow channels located in the control assembly
nosepiece vent the scram assist sodium flow to the low pressure passages in
the core support structure. Flow is also provided through the control rod
pin bundle for cooling purposes. The bottom of the channel contains a nose

. piece which engages the high pressure plenum of the core support structure,

The control rod consists of a bundle of pins containing boron
carbide (B4C) as the neutron absorber. It is held in position above the
core by means of the coupling head which fits into the latch of the SCRD.
The control rod is free (when unlatched) inside the guide tube so that it
will insert into the core by virtue of its own weight. Extra downward
force is provided by hydraulic assist.

A damper mechanism is used to decelerate the descending control
rod. The inftial damping is provided by hydraulic dashpot action and the
final portion of the descent is controlled by a hydraulic spring damper
device,

For further descriptive and functional details, refer to Section
4.2.3 of the PSAR,

Electrical Subsystem

The Electrical Subsystem (ES) is part of the overall Plant Pro-
tection System. It consists of two independent and operationally diverse
systems, the Primary Electrical Subsystem (PES) and Secondary Electrical
Subsystem (SES) that monitor the condition of the plant and initiate scram
of the primary and secondary control rods, respectively. Each system can
independently initiate shutdown of the reactor. Each system has three re-
dundant instrument channels and logic trains that provide sufficient redun-

. dancy to preclude degradation of either the PES or SES through a single failure.
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The three redundant channels of each system are physically and electrically .
separated to assure that thelr Independance is maintained, The ES Is

Il lustrated in Figure C.3,1-2,

Electrical plece/part requirements heve been deflined to assure high
rellabllity., Most resistors and capacitors In the ES comparators, calculation
units, loglc and buffers are MIL-SPEC or establ Ished rellabl| ity components,
Most transistors and diodes used In the comparators, calculation units, logic
and buffers are qua. Ifled to Mi|ltary Standard-S5-19500, Most [ntegrated
clrcults used are screened, Inspected and tested according to Milltary
Standard 883A, Method 5004, Level B. The vendor Is also required to use
Military Standard 454 as a speciflcation for electronic module construction,

To provide added assurance against potential degradation of protection due to
single fallures, functional and equlpment diversity have been designed Into
the ES. The PES responds to a different plant parameter than does the SES to
provide protection agalnst common cause fallure of the sensing system., The
only exception to the use of functional diversity is In subsystems which
measure nuclear power, Since nuclear flux is the only parameter Indicative of
nuclear power that is fast enough to provide adequate protection, equipment
diversity rather than functional diversity Is provided In the power
measurement system, Nuclear flux measurement |s made In the PES using three
compensated ion chambers and In the SES using three flssion chambers, Section
7.2 of the PSAR Includes |Ists of the ES protective functions and the design
basis fault events and the flirst protective primary and secondary subsystem to
respond to each event, The PES and SES instrumentation used to determine off
normal conditions are also described In Section 7.2 of the PSAR, .

The output signal from each of the three redundant sensors In each system Is
ampl Ifled and converted to a standard Input signal by signal conditioning
equlipment, Where necessary, calculational units derive secondary variables
tfrom the sensed parameters, Where a single parameter is used In a level trip
type, no calculational unit Is used, Where ratio type trips are used,
calculational units are used to derlve the appropr!ate ratio. A comparator in
each instrument channel outputs a trip signal when It senses that the
Instrument channel analog slignal exceeds speciflied |imits,

For additional diversity, the PES is configured using local colncidence loglc
while the SES is configured using general coincldence loglic, In the case of
the PES, each Instrument channel outputs three redundant signals corresponding
to el ther the reset (not trip) or trip state, Light emitting diodes and photo
transistors are used to provide complete electrical Isolation between
redundant Instrument channels and loglc trains, The three redundant
Instrument channels are recombined as Inputs to three redundant loglc trains
arranged In two out of thre» local coincldence. The 2/3 loglc modules
determine |f two or more trip Inputs are recelved from the subsystem
comparators and then provide a trip signal to a 1/24 loglc module, The 1/24
loglc module outputs a trip signal If any of the 24 subsystems In a loglc
train have tripped. These signals deenergize primary scram circult breaker
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undervoltage trip coils. The five primary scram circuit breakers are arranged
so that when two or more logic trains trip, the scram circuit breakers

remove power to the PCROM's releasing the primary control rods. Manual shut-
down and test capability is provided.

In the SES, each instrument channel comparator outputs a signal to
the 1/16 logic corresponding to either the trip or reset state. The second-
ary logic system consists of the 16 protective subsystems arranged in a
general 1/16 coincidence configuration, If any of the 16 channel A comp-
arators trip, the 1/16 logic module inputs a channel A trip to the 2/3 con-

| figuration of each of the six SCROM solenoid operated valves. Similarly,

a trip signal from channel B or channel C comparators is transmitted to

the SCRDM solenoid operated valves by the 1/16 logic module. The SCRDM
solenoid operated valves are arranged in a 2/3 configuration such that a
trip signal from two or more logic trains vents the latch cylinder, un-
latches the control rod and allows it to be forced to its shutdown position.

C.3.2 Shutdown Heat Removal System

€.3.2.1 Overall System Function

Sensible heat in the structures and sodium and core decay heat
are removed from the reactor following reactor shutdown by the Shutdown
Heat Removal System (SHRS). The SHRS utilizes the normal heat sinks or
alternate heat sinks to dissipate sensible and decay heat and prevent 10ss
of coolable core geometry.

Normal heat removal paths are provided through three independent
loops of the Primary Heat Transport System (PHIS) which transfer heat from
the reactor to three independent loops of the Intermediate Hleat Transport
System (IMTS). Heat is removed from the IHTS by three independent loops of
the Steam Generator System (SGS) to the main condensers. Alternate redundant
heat sinks are provided through the Steam Generator Auxiliary Heat Removal
system (SGAHRS) and the Direct Heat Removal Service (DHRS). SGAHRS provides
an alternate heat sink for the main condensers and DHRS provides an alternate
heat removal path and heat sink connected directly to the PHTS.

€C.3.2.2 Design Description

The systems and components which make up the SHRS are shown in
Figures C.3.2-1 and C.3.2-2. A brief description of the SHRS systems and
components follows:

Primary Heat Transport System

The Primary Heat Transport System (PHTS) transports heat from the
reactor to the Intermediate Heat Exchangers (IHX). The three PHTS loops !
transport the sodium coolant from the reactor vessel to the IHX's which 4
connect the primary and intermediate loops. The three primary loops have |
common flow paths through the reactor vessel, but are otherwise mechanically !
independent and isolated in separate PHTS cells. |
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Each PHTS loop contains a hot leg centrifugal sodium pump, a2 permanent magnet
tlowmeter, a cold leg check valve and an |HX., Detalled descriptions of these
components are contalned in Sections 5.2 and 5.3 of * 2 PSAR.

Intermediate Heat Transport System

The intermediate Heat Transport System (IHTS) transports heat from the PHTS to
the Steam Generator System, The system consists of three essentially
ldentical, Independent coc!ing loops operating In parallel to clrculate sodium
from the tube side of the IHX through the steam generators and back to the
IHX,

Each of the coolIng loops contains a cold leg pump, an Intermedlate sodium
expansion tank, a permanent magnet flowmeter and piping to transport the
sodium from the IHX outlet through the superheater and the two evaporators
vack to the IHX Inlet, A detailed description of IHTS components Is contalned
in Section 5.4 of the PSAR.

Steam Cenerator System

The Steam Generator System (SGS) extracts heat from the IHTS sodium. There
are three Independent SGS loops. Each loop consists of three steam generator
modules (two evaporators and one superheater), a steam drum, a recirculating
water pump, @ Sodium-Water Reaction Pressure Relief System, a Sodium Dump
System, a Water Dump System and a Leak Detection System.

The main Condensate and Feedwater System supplies feedwater to the steam
drums, Superheated steam produced by each of the three SGSs loops Is supplied
to the single turbine generator. Feedwater is returned to the three steam
drums from the condenser hot well by two condensate pumps and two of three
maln feedwater pumps.

The Sodium-Water Reaction Pressure Relief System (SWRPRS) becomes operational
only In the event of a steam tube leak |large enough to cause a rapid pressure
rice from a sodium-water reaction, The system provides protection from over-
pressure on the sodlium side of the evaporator modules, superheater modules,
IHTS and IHX by the use of rupture discs on the piping adjacent to the
modules, The Water Dump System accelerates blowdown of the evaporator modules
through quick opening water dump valves at the inlet to each evaporator module
and reduces the externt of the sodlum-water reaction, The Sodium Dump System
provides sodium dump capability for the IHTS and the sodium side of the
evaporator and superheater modules,

The Steam Generator Leak Detection System monitors for hydrogen and oxygen In
the sodium In order to ldentify small leaks in the steam generator modules.

Detalls of the SGS components and subsystems are provided In Section 5.5 of
the PSAR.
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C.3.2.4 Electric Power Conslideraiions

The sources of electric (AC) power for the SHRS are the preferred and reserve
(off=site) AC power suppllies and the standby (on-site) AC power supply. The
standby power supply consists of two independent diesel generators and the
emergency batteries and converter., Power under normal operation Is needed for
the primary and Intermediate sodium pumps and for the steam generator
recirculation pump and the main feedwater and condensate pumps,

For SHRS operation, standby power is supplied to the components of the PHTS,
IHTS, SGAHRS and DHRS to assure operation in the event of loss of the maln
power supply. Standby power is provided to the two motor driven auxillary
feedpumps, the PACCs blowers, the pony motors for bcth the PHTS and IHTS
pumps, the primary sodlum makeup pumps, the EVST NaK and sodium pumps and the
EVST air blast heat exchanger blowers, In addition, battery power s provided
to the safety-related SGAHRS motor operated valves, The standby power supply
Is sufficient to facilitate and maintain adequate shutdown heat removal.
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C.4.0 FEvaluation Focal Points

C.4.1 Reactor Shutdown System

This section provides the system designer's evaluation of areas of
system performance uncertainty. Failure Mode and Effects Analysis (FMEA)
coupled with FFTF testing and LWR operating experience were used to select
the principal areas for reliability emphasis. The initial FMEA's were
performed during the conceptual design stage. Identified potential scram
failure modes and associated causes were correlated with available test data
and analytical capabilities. Reliability emphasis was placed on credible
failure modes having the greatest impact on scram reliability, Identified
areas of uncertainty are cross referenced to specific tests which are de-
scribed in Section C.5.

C.4.1,1 Primary Mechanical Subsystem (PMS)

This section describes the principal areas of the PMS identified
as requiring reliability testing and analysis. Emphasis is placed on
assessing areas which could cause failure of the PMS to perform its scram
function. Common cause factors which could potentially lead to multiple
PCRS failures and resultant shutdown failure of the PMS are identified for
reliability emphasis. The PCRS scram function consists of the roller nut
unlatching from the leadscrew and the translation of the leadscrew, drive-
line and control rod. Area. for reliability emphasis are identified
separately for these two critical functions.

Areas ldentified for Reliability Emphasis

A. Unlatching

The primary scram function of the PCROM is to release (unlatch)
the leadscrew upon loss of electrical power to the stator. The magnetic
field of the stator holds the segment arms (rotor) radially outward which
compresses the segment arm springs and engages the roller nuts with the
leadscrew. With the removal of electrical power, the segment arm springs
disengage the roller nuts and unlatch the leadscrew. PCRDM unlatching is
dependent on seguent arm spring forces and outward parting load forces gen-
erated at the leadscrew/roller nut interface. Forces retarding unlatching
consist of the maonetic moment based on stator current decay, friction effects
at the pivot pin and leadscrew due to roller nut contact, and inertia of the
segment arms.

Areas for reliability emphasis to assure unlatching include
investigations of: variations in friction coefficients, wear effects, manu-
facturing errors, internal misalignments, debris from leadscrew wear and
relaxation or breakage of the segment arm springs. An analytical dynamic
model is utilized to assure that adequate margins against these failure
causes are included in the PCRDM design. Since FFTF testing has been highly
successful and has provided a basis for analytical model verification,
only prototypic PCRDM testing is considered necessary for reliability
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verification, PCROM |ife tests veyond the design |I1fe are used to assess wear
effects and to conflmm operation. Tests at worst case temperature and
pressure |imlts establish sensitivity of scram components to PCRDM environ=-
mental conditions, These tests are described In Sections C.5.1.2A and B.

Since the PCRS is required to scram during seismic events, verification of
unlatching capabil ity during seismic excitation Is necessary. Relative

| ateral motions of the |eadscrew and rol ler nuts, vertical acceleration and
potentlal structural fallures are the key areas for rellabll ity evaluations,
Shaker tests are planned to assess seismic performance and support analy=
tical ly determined margins for selsmic conditions, The PCRS selsmic test is
descrited Iin Section C,5.1.21.

If PCRDM bel lows |eakage occurs, sodium vapor can enter the upper mechanism,
Sodium vapor can affect the unlatching furction by Increasing friction
coefflicients and sodium solidiflication can occur in tight clearances between
moving parts, A falled-bellows test will be conducted to confirm accept-
ability of operation with a falled bellows, The falled-bel lows test is
described In Section C.5.1.2B.

lhe PCRDM/PCRDs are glven acceptance tests at the vendor prior to shipment,

In addition, operational tests are performed prior to Initial CRBRP startup
and scram tests are performed after each refueling. These tests provide a
basis for icentification of manufacturing, Installation and malntenance errors
affecting scram performance,

Human errors could occur during malntenance operations and could adversely
affect scram performance. To minimize the potential for and the effect of

mal ntenance errors, malntenance procedures and tools will be developed in PCRS
tests., Prototypic maintenance operations will be performed throughout the
PCRS tests to identify any effects on system performance.

. lnsertion

The PCRS scrar insertion function involves full stroke and partial stroke
motion of the connected leadscrew, driveline and control rod. The areas where
contact points and minimum clearances could af fect scram insertion are: the
|leadscrew to PCRDM upper and |ower bushings, the PCRD to |ower PCRDM torque
taker keyway, the PCRD shaft to the bottom of the dashpot cup, the PCRD piston
to dashpot cup (over the last few Inches of Insertion), the control rod shaft
coupling to the PCA scram arrest flange (over the last portion of Insertion),
the control rod wear pads to the PCA outer duct and the control rod inner duct
to the PCA outer duct, In a selsmic event, additional contact points may
occur between the PCRD and the PCRDM shield plug and the PCRD and the drive-
line shroud tube. Areas for reliability focus are the effects of misal ign-
ments, selsmic loadings, friction coefflc.ent variation, wear, Irradiation and
manufacturing errors.




PCRS misal Ignments are established from manufacturing and installation
tolerances and clearances between PCRS parts and interfacing reactor system
components including the reactor vessel closure head, reactor vessel, core
support structure, core barrel with associated core former rings of the core
restraint system, core assembl ies and the upper Internals structure. An
analytical model Is utilized to evaluate PCRS performance under vearying
misal ignments for conflimation of scram insertion performance. Analysis of
the Interaction loads resulting from control rod system misal ignments is a
complex process however, Iinvolving three dimensional mixed structural and
mechanical response of the Interfacing components and the drivel ine/control
rod assembly. Existing structural analysis tools require the application of
engineering judgments to deal with mixed mechanical~structural response of
complex systems, Tc verify these englineering judgments, test callbration of
the analytical models is required. Misalignment tests of PCRS performance are
utilized to confirmm scram capabil ity.

Lateral seismic accelerations leads to a "rattling" effect on the driveline
with Impulsive drag forces resulting from Impact of the driveline/control rod
with the surrounding structures. The frequency and magnitude of the impact
forces are influenced by fluid coupling between the driveline and guiding
structure, squeeze flim fluld effects at impact and dynamic friction
coefficients, PCRS testing under conditions of simulated seismic excitation
wil| establish the magnitude of these ef fects and permit calibration of the
selsmic scram insertion analysis. The PCRS dynamic selsmic friction test is
described In Section C.5.1.2C, and the PCRS seismic test is described In
Section C.5.1.2.1.

Lateral loads on core assembly outer duct load pads during a seismic event
could lead to control assembly duct deformation or increased PCRS

misal ignments. The above core load pads are located i a region where
substantial irradiation Induced ductillity loss is anticipated. Brittle
fracture of the load pads must therefore be considered as a potential failure
mode. A duct crushing test in support of CRBRP core assembliec has been
completed. Analyses of this test, which showed no brittie failure of
Irradlated ducts under loading conditions prototypic of CRBRP selsmic loads,
will be used to confirm PCA design margins, The duct crushing test is
described In Section C.5.1.2L.

Wear effects between moving parts can lead to changes In scram speed as a
result of changes in effective friction coefficients and clearances. Galling
of sliding surfaces can lead to significant friction increases and to selzing
of moving parts. Wear effects can best be evaluated by tests under prototypic
conditions, PCRS testing In sodium loops Is planned to evaluate wear effects
on system performance. Testing exceeding the design basis service |ife
(number of scrams, feet of travel) will be performed to establish |ifetime
margin relative to wear effects. Tests to investigate wear effects are
described In Sections C,5.1.2A and B,
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Control assembly outer duct galling was observed In FFTF testing as a result
of forced contact (beyond design basis) between the movable pin bundle wear
pads and the outer duct. The pattern of galling marks observed was consistent
with a torsional loading transmitted from the CRDM to the control assembly
absorber section., A rotational joint has been included In the PCA design to
minimize PCRDM iorque transmission and the resultant inner/outer duct contact.
Testing to verify rotational joint performance In sodium has been satls-
factorily completed, The rotational joint test is described In Section
C.5.1.2F,

Irradiation effects on PCRS scram performance must be considered in the PCA.
Irradiation could degrade scram performance by reducing control rod to outer
duct clearances elther as a direct effect of Irradlation induced swelling or
as indirect effects of duct bowing. Reduction in clearances resulting from
failures of component parts due to ductility loss or inner duct distortion
from pin bowing or pin ruptures must alsc be considerad. Bowing c¢c: the inner
and outer ducts results from thermal and flux gradients across the ducts
leading to differential irradiation swelling combined with creep effects from
Interactions with adjacert assemblies, Section 4.,2.3 of the PSAR provides a
detalled discussion of duct bowing., Differential bowing between the inner and
outer ducts could, If the bcwing magnitude were sufficlently large, lead to
duct to duct contact with resultant increase in drag forces retarding scram
Insertion. CRBRP programs to verify swelling and creep correlations used for
bowing analyses are underway. These programs together with operational data
from other reactors (FFTF, EBR=-11, etc.) will provide a basis for establisning
the magnitude of duct bowing. Analyses have been conducted to assure that
design envelope duct bows do not result In significant drag forces and that
margins e¢xist against scram failure. A duct bowing test using prototypic
ducts has established scram |imiting duct bows and determine duct bowing
marglins,

Absorber pin ruptures could impact scram performance due to reactivity Icss
from B,Cc washout at open cladding areas or due to Inner duct deformation from
pin fa?lura gas pressure pulses, Absorber pins are designed not to fall and
analyzed using conservative deterministic cladding criteria. Washout test
data for B,C pellets exposed to flowing sodium must be evaluated. This
evaluation Is described In Section C.5.1.1. Rellability emphasis Is placed on
pin rupture effects of mechanical deformations that result from sudden release
of pin Internal pressure, Tests have been performed to determine Inner duct
detormation (bal looning effect) from pin failure pressure pulses to envelope
worst case effects of pin rupture. These tests have shown that pin ruptures
do not result in significant deformations and have a negliglible Impact or
scram performance. The pin rupture tests are described In Section C,5.1.2J.
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Temperature and flux gradients across an absorber pin produce pin bowing. Due
to dominance of the temperature gradient with higher temperatures at the
Interior side of the pin bundle, the bow is nominally Inward, With wire wrap
point load corstraints, local outward deflections of the pins will occur.

This outward deflection coupled with pin swelling can close pin to Inner duct
clearances and result in an outward pressure on the Inner duct., The Inner
duct Is necessarlily a thin wall member. |t could therefore deflect outwards
under the action of pin bundle/duct interaction loads, Pin deflection effects
on the Inner duct could have an adverse Impact on scram performance due to a
reduction in duct to duct clearances. Analytical predictions of pin to pin
and pin bundle to duct interactions are made. Data are avalilable on this type
of Interaction behw.vi~r from FFTF fuel pin testing. While not prototypic,
this provides additional support to the analysis for the current design. The
behavior of the pin vundle Is characterized by a mixture of structural and
mechanical response to the applied loading, Models using existing structural
analysis tools are however subject to uncertainties. A pin compaction test
has been conducted to determine Inter-pin loads, pin to duct loads and pin
bundle compressibil ity to envelope the Inner duct deformation that might
result from pin bowing. Testing descrited In Section C,5.1,2G has provliced
the data required to define the pin bundle-duct interaction analysis.

The impact of the drivel ine/control rod on the PCA scram arrest flange must be
evaluated to verify that a brittle fracture of the irradiated PCA outer duct
will not occur. Transmitted and reflected (from core support structure)
stress waves can lead to a stress bulldup and brittliec fallure of the
irradiated duct becomes a potential fallure mode. The reason for concern with
this fallure mode is that potential chips or duct distortion from the duct
fracture could retard scram insertion, To support analyses in this area, duct
impact testing was conducted to minimize analytical uncertainties and to
provide test confimmation that brittlie fracture will not occur. The duct
impact tests are described in Section C,5.1.2K.

The previously identified PCA component testing will provide data at an early
date which is directed at specific areas of rellabil ity emphasis for feedback
into final PCA design. Based on preliminary analyses, testing Is anticlpated
to confirm a design |Ifetime of two years, Tc obtain direct irradiation
behavlior data to conflirm PCA |ifetime capability, irradiation testing of a PCA
In FFTF Is planned. Post irradiation analysis will provide direct data on
duct bowing, pin pressures, Irradiation induced swelling, etc. prior to
extended power operation In CRBRP,

Manufacturing, malntenance and procedural errors could affect scram insertion
through factors such as Internal misalignments of the assembled components,
Incorrectly assembled joints or materials errors. These factors could result
in Increased Insertion drag forces resulting in slowed scram insertion,
Vendor acceptance tests and development tests on prototype and plant manufac-
turing units will be performed. These tests will make maximum practical use
of common materials for both test and plant units,
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C. lInterfacing Components

Interfacing component failures can Impact PMS scram performance by Increased
misal Ignments, temperature effects and flow changes. To Ident..y fallures,
fallure detection capablility and effects on PMS performance, analysis of
Iinterfacing component fallure modes and thelr effects are performed. This
analysis together with PCRS performance evaiuations against icontiflied fallure
moges |s directed at rellablil ity enhancement,

C.4,1.2 Secondary Mechanical Subsystem (SMS)

The SMS has been evealuated from a rellability standpoint and the continuing
reliabil ity efforts will concentrate on the safety related functions, I.e.,
the unlatching and insertion of negative reactivity Into the core (scram).
This section descrites those features of the SCRS where design and rellabil ity
efforts are emphasized.

Areas Identified For Reliablillty Emphasis

Each of the three components of the SCRS has a function which is necessary for
successful scram performance, The SCRDM scram function is to release the
pneumatic holding pressure thereby allowing the tension rod to fall., The SCRD
function Is to al low the tension rod to drop a fraction of an inch to open the
gripper fingers. The functions required to assure successful scram are
contrcol valve and plston/cylinder operation, tension rod translation, latch
release and control rod Insertion, Each of these Is dlscussed pertaining to
factors Involved In the SCRS design and environment and areas of expected
reliabiiity activity.

A. Contro| Valve, Piston/Cylinder Operation

A pneumatic actuator, connected by the tension rod to a gripper device |atched
to the control rod, ls vented when electrical power is cut off to at least two
of the three solenold operated control vaives. Venting of the actuator al lows
the tension rod to drop unlatching the gripper device from the control rod
coupl Ing head.

Rel abil ity Program activities on the control valves center on eliminating any
potential for jamming, sticking or slow operation, The possible long term
held perlods (up to one year between operations) could result In valve
degradation, Mechanical distortion caused by thermal effects or shock impact
In the valve assembly could cause binding forces In the pilot valves,
solenolids or maln valves. Deposition of particulates In the pressurizing gas
could also lead to binding as well as to port and/or vent blockage. Thermal
degradation of valve seat material or the presence of gas contaminants could
jam or delay the operation of the valves and armatures, Veriations in
friction coefficlients, wear effects on the valves, manufacturing errors and
internal misal ignments could impact proper vaive operation. The effects of
gal ling and wear and the potential sodium vapor effects (caused Ly bellows
failure) on clearances are areas of reliablil ity emphasis.
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Verification tests (see Section C.5.2.2J) will provide proof-of-
principle for the hydrai’ assist and control rod insertion., Guide tube
deformation tests will used to determine the effects on rod insertion.
These tests are described in Section C.5.2.2H. Guide tube distortion beyond
the maximum calculated value will confirm that performance margin exists,
SCRS Tife tests wil” he used to provide wear data under prototypic environ-
mental conditior..

£. Interfacing Components

The successful scram function of the SMS could be affected by
the reactor components which interface with the SCRS's. Interfacing components
could potentially apply loads to the SCRS or allow displacements of SCRS
components beyond design envelope misalignments which could prevent scram.
Examples of components which are in these two categories are the upper
internals structure, the reactor closure head, fuel assemblies and the
core support structure. Analysis of each interfacing component to determine
its failure modes and their effects (FMEA) is used to identify areas where
adverse effects could exist. Analyses and test results will be used to
provid: substantiation that interfacing components are not potential scram
failure initiators. Where the analyses indicate potential initiators, the
component design will be modified to remove or minimize the potential.

C.4.1.3 Electrical Subsystem (ES)

The systems and equipment covered in this section comprise elec-
tronic and electrical signal conditioning equipment with associated cabling,
instrumentation and switchgear needed to operate the mechanical shutdown
subsystems.

System design features included in the CRBRP ES are similar to
those widely used in LWR's. These equipments are implemented using piece/
parts which have been proven in military programs. The equipment designs
for many of the electronic subsystems, while based on designs for FFTF,
have not been proven in an operating environment. As a consequence, re-
Tiability analyses and test programs are aimed at providing the same con-
fidence in operational reliability as now exists for similar equipment in
LWR's,

To evaluate the reliability of the operation of the ES, the ES
is subdivided into three major areas of interest: overall subsystem, instru-
mentation sensors, and electronic components and subsystems. These areas
are discussed in turn. The principal considerations affecting reliability
are reviewed along with the resulting conclusions concerning any additional
needs for analysis and testing.
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A. Qverall Subsystem

The Plant Protection System (PPS) design has a close similarity to systems
used In Light Water Reactors for which there Is an extensive background of
standards, regulatory guides and |icensing practice almed at Improving safety.
The basls for the PPS design, the standards used and the supporting analyslis
are described in Chapter 7 of the PSAR and are at least as stringent as those
applicable to PWRs, The use of these standards, coupied with the similarity
of CRBRP and LWR designs for the ES, Is a major factor contributing to the
program goal of achieving a level of reliablility In each of the ES subsystems
for CRBRP comparable to that achieved in LWR systems,

Rel labi| Ity Is assured by a combination of design procedures, tests and system
reviews which ensure that the requirements of the standards have been
adequately met both within the ES subsystems themselves and with relation to
other interfacing systems and equipment,

Assurance of rellability In design features within the ES has been met by a
combination of studies of fallure modes and effects (in order to determine the
results of single fallures) and of common causative factors which could result
in total system fallures.

The ingustry standards referenced In Table 7.1 of the PSAR provide for the

rel lable operation of the ES equipment under accident conditions by placing
specl fic requirements for separation, environmental qualification and testing.
For instance, In the case of separation of ES from others, full compliance
with Regulatory Guide 1.75 Is required in all relevant system design
descriptions, This has been implemented in the case of the ES by speclally
designed buffer clrcuits, by requirements for appropriate cable and tray
separation and finally by the use of separate upper and lower cable spreading
rooms for the primary and secondary electrical subsystem cabling respectively.

The acrivities described previcusly are directed at assuring that rellabil ity
is designed Into the ES. The effectiveness of these design measures Is
assessed In the ES reliabllity assessment, This assessment is conducted using
the techniques described In Section C.2. Particular attention Is directed to
the reliability evaluation of many ES interfaces with external components.

The ES rellablility evaluation Is summarized in the ES Rellability Design
Support Document,

Given the use of existing proven industry standards and design and reporting
procedures that ensures thelr effective implementation, di fference remalns
between CRBRP protection systems and those currently |icensed for LWRs. The
dl fference relates to the design of the protection logic systems, Although
these systems are based on the FFTF design, no overal| system operating
experience exists for this equipment, To provide the required operating
experience for the CRBRP system, the Relliability Program plans |ong-term
testing of a complete Electrical Subsystem. A description of ihis test is
contained in Section C.5.3.2B.
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B. Instrumentation Sensors

Instrumentation sensors to he used in the ES are based on designs
in which there is extensive previous experience from either Light Water
Reactors or other sodium systems such as FER-II, Fermi-1 and SEFOR, For
instance, in the case of the Power/Flow trips on which reliability interest
has been concentrated, there are four different types of sensors involved:
Neutron Flux Ion Chambers, Neutron Flux Fission Counters, Electromagnetic
Flow Meters, and Sodium Differential Pressure Meters. The two types of
neutron flux sensors are similar in both construction and functional appli-
cation to sensors used in Light Water Reactors. Their reliability character-
istics are consequently well understood and can be factored into the overall
system design by means of accepted and proven redundancy concepts.

The electromagnetic flowneters are based on instruments in which
operating experience exists in EBR-II and Feymi and operational sodium test
loops. The design utilized electrodes connected to the outside of pipes
and permanent magnets located again outside the pipes. The simplicity of
these sensors provides inherent high reliability.

In the case of differential pressure sensors, the similarity of
the instrument to those used for similar functions in operating sodium test
loops provides assurance that their failure characteristics are well under-
stood.

In view of these considerations, it was concluded that an adequate
background of relevant experience existed on the sensors to support their
reliable operation in the CRBRP ES application. This conclusion also
applied to the sensors which initiate the shutdown heat removal system.
These sensors are similar to those now in operation in similar applications
in the industry.

C. Electrical Components and Subsystems

The CRBRP ES design was based on a modification of the design pre-
pared for the FFTF project. A reliability enhancement study carried out
early in the program indicated what improvements could be most effectively
achieved by means of a component reliability program. This component re-
liability activity has taken the form of rigorous comprehensive specs which
include extensive use of MIL Specs and a component test program,

The component test program has two principal series. First, vendor
thermal screening and functional tests will be used to detect any design or
manufacturing deficiencies in the modified FFTF components. Second, extended
life tests will provide a high confidence level in the long-term reliability
of the components.
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C.4.2 Shutdown Heat Removal System .

This section describes the areas of the Shutdown Heat Removal System (SHRS)
where testing and analysis have been identifled as desirable to support the
adequacy of SHRS rellability. These areas relate to uncertainties assoclated
with specific components and have been Identifled after an evaluation of the
overal | system, Included are separate sections on the PHTS, IHTS, SGS and
SGAHRS, and DHRS,

Fallure Mode and Effects Analysis, numerical rellabillty predictions for
conceptual and preliminary design configurations and designer experience with
both sodium and water/steam systems and components were used to select the
initial areas for rellabllity attention, At the Initlal stage In the

Rel labil ity Program, major development test programs existed In the steam
generator systems and coolant boundary areas of the heat removal systems.
These areas were concidered for rellabil ity emphasis since deflined tests will
provicde Information which could Impact the rellability of the SHRS. The
inltial FMEAs and reliability assessments were performed during the conceptual
and preliminary design phase. The fallure modes and fzllure consequences and
simpllfied systems rellabil ity models were used to determine relative
critical ity of failure modes. Ouring the design detall phases, the FMEAs and
CCFAs are upgraded to reflect design maturity and changes. These evaluations
confirm the appropriateness of ongoing heat transport system component
cevelopment tests, Identified areas of uncertainty are cross-referenced to
speclfic tests which are described in Section C.6.

C.4.2.1 Primary Heat Transport System (PHTS) .
Areas |dentified for Rellability Emphasis

The CRBRP PHTS design basis and operational environment are similar to those
of FFTF. The primary pump and IHX designs as well as piping layout are areas
of major difference. FFTF experlence in design, fabrication, shipping,

instal lation, Inspection and operation will be utilized In the CRBRP
rellabil ity evaluations and in final design implementation.

One area of critical ity to PHTS function during shutdown heat removal
identifled for reliability emphasis Is the structural Integrity of the primary
coolant boundary. The FFTF experience will be significant to assessing the
rellabll ity adequacy of this boundary and identifying appropriate activities
for assuring Its Installed integrity. Retention of the primary system cool ant
inventory has critical importance to transporting heat from the core. Cool ant
boundary Integrity is also Important to the successful operation of DHRS since
some plping or vessel leaks may lower sodium |evels below the sodium overf|ow
level which would terminate DHRS remova! of heat from the reactor vessel.

Loss of primary system coolant inventory Is |imited by guard vessels and
elevated loop plping provided to maintaln Independence of primary loops.

leaks in one PHTS loop will not affect inventory In the other two PHTS loops.
Test programs have been directed toward assuring adequacy of base materlal
(55304, SS316 and Inconel 718) structural properties and the welded jolnt
design adequacy. Much of this Information Is belng developed under on-going
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technology programs described in Sections C,6.1.2H and L. Present programs
may not provide sufficient information on weld joint reliability and thermal
fatigue at locations where sodium streams with wicely differing temperatures
mix, Testing In these areas Is descrited In Section C.6.1.2A,

Pipe hangers and snubbers impose loadings on the piping and represent
potential fallure mode initiators for the primary sodium boundary. Analyses
of selsmlc response and expansion characteristics assuming failed hangers and
snubbers are being performed. Testing to qualify the hangers and snubbers
wil! be performed. The testing is described in Section C.6,1.2B.

The PHTS sodlum leak detection system is a fundamentzl |ine of defense in the
assurance of the primary coolant boundary integrity. Development programs are
in place as descrited In Section C.6.1.20 which will provide diverse sodium

leak detection methods and equipment with appropriate levels of sensitivity.

The PHTS pumps provide forced circulation and are important contritutors to
the overal | rellability of the SHRS., Depending on the time after scram that
the DHPS may be activated, orera*ion of one or more of the primary pumps at
pony motor speed is critical to the operation of the DHRS. Low speed pump
tests have been specified. The primary pump development program includes
tests on pony motor operation and will provide information on pump hearing
wear characteristics at pony motor speeds. These tests are descrited in
Section C.6.1.2F,

The main heat transport system is designed to provide natural circulation heat
removal capability In all three loops. Testing Is planned to confim
operation In this mode and Is described In Section C.6.1.2G.

C.4.2.2 Intermediate Heat Transport System (IHTS)
Areas |dentified for Reliablility Emphasis

The functional requirements for the IHTS and [ts hardware characteristics are
similar to the PHTS, Therefore, PHTS materials properties testing, leak
detection testing and sodium pump testing are applicable to IHTS reliability
assurance activities. The impact of Intermediate system sodium |eaks
Introduces new variables for attention. The ambient air environment and the
material property differences in the transition welds to the SGS and the
extensive length of piping runs are key areas of difference between the IHTS
and PHTS. The ambient air environment for the IHTS introduces an increased
level of corrosion potential around a small sodium leak. Sodium |eak
detection testing must therefore be directed towards sodium to air |eakage.
The materials property testing for the PHTS, however, is applicable to IHTS
rellabil ity assessment.
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The IHTS connections to the steam generator introduce two unique areas of
structural design. The transition weld joint at the pipling connections to
steam generator modules and the mixing tee joints which tie the modules in one
loop back to a s'ngle pipe are areas with potential for loss of coolant
boundary Integrity. Development tests are underway for these two areas to
investigate thelir potential for being a2 point of coolant boundary fallure,
These tests are described In Section C.6.2,.2.

C.4.2.3 Steam Generator System (SGS) and Steam Generator Auxi|lary Heat
Removal System (SCAHRS)

Areas |dentifled for Reliabl|ity Emphasis

The steam generator systems have common elements in both the normal shutdown
heat removal mode, which uses the main steam plping and condenser as a heat
sink, and the auxillary heat removal mode which uses SGAHRS to provide steam
venting and PACCs as heat sinks.

There are nine steam generator modules of common design, any one of which Is
adequate to remove shutdown heat., The designs potential for common cause
fallures in the modules and thelir associated systems, and steam generator
coolant boundary Integrity is a primary focus of rellabillty activities.
Steam generator module tests are descrited In Section C.6.3.2A.

A shel l-side hydraulic model test is providing Information on the potential
for tube or tube sheet vibration in addition to shell=-side flow distribution,
The "few tube" model tests provided Information about tube expansion durling
thermal transients, The potential for thermal ly damaging the steam generator
tubes as a result of departure from nucleate boiling (DNB) is aiso being
exper imental ly Investigated within the steam generator development programs by
exposing tubes to severe DNB conditions. Descriptions of the steam generator
prototype test and "few tube" test are provided In Section C.6.2.2A.

The leak detection system has the potential for improving the avallabllity of
steam generator modules for shutdown heat removal. This system Is therefore
of Interest to rellability, The leak detection system signals that hydrogen
or oxygen |ls present in the intermediate system sodium. The operator would
take action to Isolate the water/steam side and may take action to dump the
sodiur from the affected loop. Such action would remove the loop from heat
removal capabillity, Early action by the operator may preserve the sodlum
Inventory by Isvlating the water/steam side. The early action may retain the
loop for heat removal through the unaffected modules. Testing has been
defined in support of leak detection function and Is described In Section
C.6.3.2B.

The burst discs in the SGS which isolate the SWRPRS from the SGS are receiving
major attention since they introduce a common cause fallure potential for the
three maln heat transport systems. Inadvertent rupture of one palir of these
discs in each loop would el Iminate redundancy in the SHRS (only the DHRS would
then be available)., The SGS development program Is conducting tests to
demonstrate operation of the burst discs within the design specification |imit
pressures, The testing for burst discs is described in Section C.6.3.2C.
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The shutdown heat removal function requires the integrity and operation of the
steam piping, main steam |ine valves, turbine bypass valves, steam generator
modules and steam drums. All of these components Include levels of redundancy
during shutdown heat removal., Light Waier Reactor and conventional steam
plant experlience and data as well as acceptance tests will be used to assure
that adequate SHRS rellabll ity can be establ Ished without special testing
directed toward these components.

C.4.2.4 Direct Heat Removal Service (DHRS)
Areas |dentifled for Rejiability Emphasis

The DHRS incorporates two primary coolant flow paths. An Inner loop transfers
heat from the core to the outlet plenum via circulation In the PHTS, Heat
rejection from the outlet plenum Is accompilshed via injection of cold sodium
Intc the outlet plenum vie the makeup nozzle and extraction of hot sodium vie
the overflow nozzle. An essential element for the successful operation of
this system is the effective heat transfer between sodium circulating In the
two paths. This heat transfer takes place by means of mixing of sodium from
the two clrculation loops in the cutlet plenum. The effectiveness of this
mixing mechanism has been demonstrated in the 1/21 scale water tests performed
at ARD. Further confimmation has been obtained from the 1/4 scale water tests
conducted in the Integral Reactor Flow Model at HEDL.

The DHRS uses the components of the primary sodium service system and the EVST
cool 'ng system, The DHRS Introduces only the overflow heat exchanger and

additional valves. The integrity of primary piping and other elements of the
DHRS coolant boundary wil| be supported by the materials testing programs
Identifled for the primary coolant boundary In Section C.6.1.2. The perfor-
mance of DHRS will be supported by Information from flow testing of the
reactor vessel outlet plenum described in Section C.6.1.2A, Other testing
Includes performance testing of active pumps and valves; design verliflication
testing of the alr blast heat exchangers and manufacturer acceptance testing
of the overflow heat exchanger and the air blast heat exchangers. The alr
blast heat exhangers are simllar to the FFTF air blast heat exchangers and
thelr rellabillity will be supported by testing done for the FFTF. components.
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C.4.2.5 Interfacing Systems
Areas |deatified for Reliability Emphasis

The SHRS ~as the capabil ity of functioning In the natural circulation mode In
the primary, intermediate and steam/water loops. The requirement for elec-
trical power |s that the battery supply be avallable to operate control
instrumentation In the SGAHRS. The components of the power supply are of

conventional design, and generic reliability data are avallable to support
their rellabillty.
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C.5.0 Reactor Shutdown System Evaluation

A program element essential to meeting the objective of reliability
enhancement is the timely feedback of data from the program activities to the
plant equipment design, fabrication, installation and operation activities.
In the case of analytical assessments, this is achieved by requiring that the
reliability assessments be a part of the design support package for each
component which is part cf the RSS. Assuring timely feedback of data from the
test program, however, requires careftul planning since In many instances test
articles cannot be made available before a number of the design and
tabrication processes have been completed. In recognition of this probiem,
the schedule tor the Rellability Program test activities has been coupled to
that for the plant component design, fabrication, installation and operation
activities. All test activities will provide data in advance of operation of
the plant units. The testing schedule Is such that positive response is
possible for the elimination from the plant equipment of any unacceptable
teatures uncovered in the test program.

The analysis of the RSS includes: (a) qualitative analyses (FMEAs and CCFAs)
which icentify potential random independent and common cause failures, (b)
evaluations cof failure consequences, (c) numerical reliability predictions of
potential failure modes to supplement design analyses, (d) evaluation of test
results to provide input to failure resolutions, (e) evaluations cof design
Cchanges or updated details for impact on failure modes, (f) continuing
evaluations of critical dimensions or processes through manufacturing and
instal lation to minimize potential errors and (g) assessments of interfacing
compenents potential fallure modes and consequences.

RSS analysis utilizes the preliminary FMEA as @ starting point for further
analysis as well as test definition., Based on this FMEA, failures having
common cause potential tor scram failure of more than one control rod are
identified. Priority is then given to the resclution of the common cause
fallures in both analysis and test efforts. Each failure mode is analyzed to
determine design margins or design features which protect against the failure
mode. Evaluations of test results are also faectored into the failure mode
analyses. |f marginal or inadequate protection against the failure mode Is
indicated, the system level consequences of the failure are evaluated to
determine need for additional protection. This process is used to assure
acceptably low likelihood for the <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>