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THE CONTRACT SCHEDULE

Section 1.0 Description of Work
Article 1.1 Scope of Work

Independently, and not as an agent of the Government, thLo contractor
shall marage and review 300 Reactor Licensing Actions associated with
the engineering disciplines listed below. The specific licensing
actions will be selected from the topics listed below for each
discipline or similar topics of equivalent complexity. The specific

.. review assignments will be made in accordance with the procedure set
forth in Article 5.12 below.

Specific Topics

1.0 Reactor Systems Engineering

1.1 Reactor Vessel Overpressure Protection

Incidents have occurred at pressurized water reactors involving over-
pressurizing the reactor vessel while the reactor was in a solid cold
shutdown condition. The NRC staff has required that licensees propose
plant modifications to provide an overpressure mitigating system and
technical specifications to govern the availability and operation of the
mitigating system. The systems proposed generally include electrical
control and mechanical pressure relief features. The contractor will
review the licensees propusals for compliance with NRC criteria and model
technical specifications.

1.2 Conversion to Standard Technical Specifications

Each nuclear power plant operating license is restricted by a set of
specifications for safe operation referred to as the plant technical
specifications., These specifications include requirements for the
minimum nusber of safety systems which must be operable in the various
permissible modes of plant operation and other general safety
requirements, The NRC staff has developed a set of standard technical
specifications for each of the major types of licensed power reactors.
liowever, these standard technical specifications have not been backfitted
across the board to all existing reactors.

Licensees occasionally propose amendments to existing technical
specifications for operating convenience and improved safety. 1In
addition the NRC staff has instituted a program for the orderly
conversion of existing plant technical specifications to standard
technical specifications all reactors when practical.
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The cantracior will raview proposad {ndiyidual technical specification
amandments and complete conversions of “echnical specifications for compliance
with the NRC standard set for the type of reactor {nvolved, Proposed daviaticns
from the NRC standard tachnical spacifications will be avaluated rom an

overall nuclzar safety systems point of view. Plant specific inputs requiraed
for the standard tachnical specifications #111 be evaluated against the
individual plant systers dazsign. .

Boron Solubility During long Term Cooling Follewina a_LOLA

buring long sermn cooling following a LOCA, the concantratiecn of boric
acid in the reactor vessal should be maintainad balow the solubility
limits to avoid precipitation by providing a flushing flow of coolant
through the reactor vessel, This flushing is 2ccomplished either by
simultaneous cold and hot leg injections of coolant, or by simultanecus
cold leg.injection and hot leg suction of coolant, Either mathod is
acceptabla; hewaver, arzas of concern have arfsen on the long term
acceptability of these methods, five CE plant owners (Millstone 2,

St. Lucie 1, Palisades, Ft, Calhoun 1, and Calvert Cliffs 1 and 2) have
been requasted to address these concerns. The contractor will review
the responses of the licensees and provids written technical evaluations

te the XRC,

Electrical £ngineering

e et e e A

Status Annunciator and Indication Instrurentation Power Supoly Systams

Safe oparation of a nuclear plant raquires that suificient information be
available to oparators at all times to bring the plant to a safe shutdown
condition in the event of a loss of offsite power or some other a2m@rsancy.

The contractor will review information provided by the licensces to detarmine
if the power supply and bus arrangements for the status annunciator sysi2ms
and indication instrumentation are adequate to assure that at least one
channal of information is available at all times. The power supply systam
status annunciator system will also be.reviewad to datermine if 1t is adaquate
to assure that the operators will be aware of any dagradation which may have

occurred,
System and Interaction

-

lev

Dagradad Voltzce of Offsite and Onsite Powar Dfs ribution

~m

of the Offsite and Onsite Crersency Pcwer Syste

%

The contractor will revies and evaluate 14censee’s submittals concerning
onsita zmergency power and distribution systems to assess the suscentibility
of the associated redundant safety-relatzd alectrical equipmznt tol

a) Sustainad dagradad voltage conditions at the offsite power source.

b) Interaction of the offsite and onsite emergency powar systems.

ta power distribution systems.

¢) VYoltage drop of the ofisite and onsi
The contractors avaluation will be based cn critaria and positions es+ablished’
by the NRC starf.
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RPS Power Suvplies,

During the review of Hatch 2 operating license agpiication, NRC questionad
the capability of the Class 1E reactor protection systiem (8PS) (and other
Class 1E systezms and components pcwzrad from the APE power supply) to
accorndate the effects of possible sustained abnor=al voltage and freg-
yeocy conditions from the non-Class 1E supply. These abnormal power
inations of uncetzcted single
fajlures or by multiple failure caused by earthquzkes., These abnormal
power conditions could result in darage to the Class 1€ systams and
components with the attendant potential loss of capability to perform
their intended safety function. NRC has determined that all BWRs may be

vulnerable to the same potential failure as Hatch 2.

GE has proposed a design in conceptual form which wil? resolve NRC's
concerns. The proposed rodifications consist of the addition of two
Class 1€ "protection packages" in series between each motor generator
set and its respective RPS bus, and the addition of two similar packages
in series between the alternate powar source and the RPS bus. Each pro-
tective package would include a breaker and associated gverveoltage,
undervoltage, and underirequency relays. Each proteciive package would
be testable and saismically qualified as Class 1E equipment. Some
facilities may adopt the GE design; othars are propesing plant-specific
modifications.

The contractor will review the submittals of the licensees which request
installation of the protective packages to make sure that they meet NRC
criteria and provide written technical evaluations to the KRC.

Diesel Generator Ralfability

ires that the diesel generators supplying
1e on dzmand for sefe shutdown of the
jte power, A report has

Operation of a nuclear plant requ
onsite emzrgency power arz evailab
reactor in the event of an accicent or loss of ofis

been completed NUREG/CR-0£60, "Enhanczment of Onsita Emargency Diesel
Generator Raliability." This report éddressas oparating exparience problems
that have had an effect on the reliability and availability of onsite
emergency diesel generators at yarious nuclear plants, and recoriandations
for corrections of these problems. The report fdantifies thirteen predlem
areas which, with one exczption, are gezneric to all emergency generaior
installations. The one exception applies to plants using emargency genera-=
tors d-iven by diesel engines manufactured by the Electro-Motive Division

of Ganr.i-al Motors (EMD-GM). Information requests concarning these recormand-
ations have been forsarded to all licenszes of operating plants. The licensees
will respond to these requests stating how thoy meat or will meet the
recomaandations. The Contractor will evaluata thesa responses L0 assure

d will implament the recoimendations

of NUREG/CR-0560. The end product will be the preparation of 2 Satety
Evaluztion Report (SER) for each oparating plant. -
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‘cause of cracking is thermal fatigue due to s1gni
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nd ZTauipment Q

palification

Electrical and Machanical Eouizmint _Environmantal Oualification
The NRC staif has undar-ay a program 19 systematically avaluate the ability
of safety related equipsent 10 function in the savers? hostile environmant
it could be exposed to during a cesign hasis accident (2.g., LOCA,Main Stzam
Line Break). The licensees and applicants for licenszs ar2 submitting
documantation (topical reports, test reporis, etc.) to dzmonsirate the ability
of the aguipmant to functicn 25 recuired., Tne contractor will review this
docuantation for complianc2 with NRC criteria,

Saismic and Vibration Zquiprani Qualification

—— B

ant important to safety must be qualified to function in any vibratory
Y

Equipnm ot
The

environrent - that could result from normal operation or a seismic avent,
utility licenszes and applicants for licenses ar2 raequirzd to provide data
and a2nalyses to demcnsirata the qualification of this aquipmant., The
contractor will review the licenseas and applicants submitials for compliance
with NRC critaria using a set of raview guidelines o be develepad by the

NRC and contractor for diffarent class2s of plants 2nd 2pprovad Dy the NRC
prior to beginning the reviews. The raview guidelines will be based on
Regulatory Guide 1.100, JESE Std. 344-1975, and the vRC Standard Review Plan
Sections 3.9.2, 3.9.3, and 3.10. -

PWR Feedwatar Line Cracks

Cracks, cracklike indications, or fabrication defects have been found in the

vicinity of feedwalter nozzles at pressurized watar reactors. The primary
ficant temperature diffarences

between the top and bottom of the pipes when the facilities are at hot-standby
conditions and during startup and shutdown when the fescwatar heaters are not
being used.

The NRC PAR Pipe Crack Study Group has inyestigatad the safetly implication of

this cracking incidenca and will recorsend both short tarm and long tarm

corrective actions to minimize the potantial for further cracking.

The contractor will assist the staff to reyiew the applicants/licensees
surveillance programs to ensure shat both short term and long t2rm corraective
ded by the Pipe Crack Study Group are appropriately

measures to be recommnd
fncluded in their surveillance programs. This work will require a strong
alyses, thermal hydraulics

backaround {n the areas of stress and fatigue an
J g

and reactor systam operation, ma‘erials enginearing, and ASME Code Sections

111 and XI.

z1e_2nd Conirol Rod Orive Return Line (CRDRL) Nozzle Cracking

BWR F2edwatar No:

Cracking in feedwatzr nozzle Y1and radius or bora region has been obsarved

over the past few years in the majority of cperating SWRs with feedwater nozzle/
spargar sysi2ms. ‘ine initiation of cracking is due to high cycle fatigue czusad
by fluctuations in watzr temparaturs within the vessal in the sparger-nozzle
regfon during periods of lew foecwater temperature when tae flew may ve

unsteady and intzrmittent. Cn-2 {nitfatad, the cricks are driven Zzcper Oy
the largar prassure and ther-al cycles scsoctatad with startup and shutdcan,
Cracks similar %o those found in Tecieater no:=les were also detectad in

CRDRL nozzles. 7he caus2 of cracking 2ppears ©9 e thermal fatigue.
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od in NURES-C619 which

The resolution of these fssues was recently publish n
e

contafns the staff positions on fmplemantation of corrective rzasures,
contractor will raeview the applicants/licensees surveillanca program to
ensure that the recomsanded corrective actions will be implem:znted. The
contractor should have expartise in the areazs of stress and fatigue

analyses, reactor systom operetion, and materials engineering. Some

knowledge of ASME Code Sections 111 and XI is also dgsirabie.

3.5 Piping and Support Reanalysis

There have been several cases over the past couple of years where li{censces
have been required to perform piping and support reznalyses, These cases |
resulted from the discovery of efther {ncorrect madeling assumptions or
computer codé errors. To resolve this type of problem the licensee must

meke an assessment of the extent of problem, obtain efther verified modeling
data or computer codes, perform reanalysis of the affecied piping and supports
and make any required field modifications. The contractor will be required to
review and evaluate the information submitted by the licensee to document the
app opriateness of his actions. This work will require & s{rong background

in piping analysis and support desfgn and experfence in the application of

the ASME Code, Section 111,
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Strass Corrosion Cracking in SWR Pressur2 Scuncary Pipin

Leaks and cracks in the heaz-aiTectzd zones of walds that join austznmatice
stainioss stec]l piping and associated components in IWRS have been obsarved
fn 304 stainloss stee? with diameters of 8 iInche: or less, The incidence of
cracking has 21so te2n obsarvad in som2 large dizmetar (520 inches) stainless
steel piping in a forefgn country. A1l the cracks were atiributed to
fnt2rgranular siress corrosfon cracking (16SCC) cu2 to the corbination of
high local stress, sensitization of materfal, and high oxygen content in
the watar,

The KRC <taff will shortly issue an implementation document, NUREG-0313,
Revision 1, which sets forth the revised acceptzble methods to reduce the
IGSCC suscaptibility of 3WR Code Class prossure doundary piping. Contractor
personnel with a strong background in stress corresion cracking problems
and fnservice inspgection of nuclear piping will revicw the EWR applicants/
licensess technical specifications to determine if they comply with the
staif's positions to be specifiad {n NUREG-0313,R2vision 1.

Radiological Eneirzaring and Health Physics

-
— e e

Radiological E7fluent Technical Svecifications (RE7S) Imolementation for

Operating Reactors

-
‘

-
-

fications which govern the oparation of a peower reactor
presaently incluae limits on *he amount of radfcectivity which may be
releasad in erffluents, Those technical specifications for oparating power
reactors must be amzndad to implzment the requirements of 10 CFR Part 30,
Appendix 1 and €0 CFR Part 120, The NRC staff has sent the model standard
RETS to opsrating reactors 2s an example of an acceptable mathod of imple-
mentation, The oparzting reactor licensees have submitted proposals to
arend their tachnical specifications. The RETS include specifications on-
eifluznt ronitoring, zavironmantal radiological monitoring, and radwaste
equipinant operation. Alse, the RETS are supporiad by an Offsite Dose
Calculational Manual and a (Solid Radwzste) Process Contrel Program. The
contractor will review the licensee's propossd amendrents and supporting

documants for compliance with NRC criteria,

The technical specifica

Radiation Monitoring o Allow Containment Purging and Vent Value
Closure During Powzr Operation

The NRC is presently ccmpleting a generic review of the radiological
consequences of containment venting or purging during power operation,
The generic evaluation includes an assessment of the thyroid and whole
body doses at the site Soundary for the expected normal operation, for
operation at the maximum permissible values of coolant activity levels
and coolant leakage, and under accident conditions ranging from a

small lezk to the aesign basis LOCA. Based on *he conclusions of this
generic study, NRC will recuire limitation of contairment venting/purging
operations to assure that the radiological consequences are within the



5.3

5.4

Page 9 of 36

applicable regulatory guidalines by eppropriate tach spec's. Oepending

on the specific plant pararaters, cperating reactor licensees may

submit tochnical specifications which difier from tha generic evalua-
ttals to datenrmnine: (a)

tions. The contractior is to review such submit
the applicability of the generic evaluation to the specific plant and
site, (b) the ncad %o nodify the genaric requiremants for venting/
ourging, and (c) evaluzte the radiological consaquances of any deviations
from the generic evaluation. The contractor is to document his raoview

fn a plant-specific technical evaiuation rzport,
Radiological Steam Generator Reolacement Programs

team generators at several PWRs are experiancing continued tube degra-
dation. At three plants (Surry, Turkey Peoint, and Palisadas) the
h t0 warrant replacemant of the

degradation has become savere enoug
staam generators., All three licensess have submitted their plans for

replacement to the NRC. NKRC review of the Surry Plan is complete and

fts review of the Turkey Point Plan is almest complete, These planned
replacemznts (replacemant is complete at Surry 11)'will invelve occupas
tional doses on the ordzr of 2000 man-rems per reactor unit, The contractor
will review other licenseas plans for compliance with NRC criterie and
reculations, The review will include the prepgaration of .Technical Evaluztion
Reports, Environmantal Statements, and expert te timony for ASLB hearings

on the subject. The NRC criteria will be those established in the Surry

and Turkey Point reviews covering such topics as:
1) Occupaticnal radiation exposure estimatesg~

2) Radiological effluent estimatas, and

3) Llicensee efforis to maintain occupational radiation exposure as
low as is rezscnably achievable.

Control of Heavy Loads Over Soent fuel Pool

Overhead handling systems are used to 1ift heavy objects in the vicinity
of spent fuel in both PwRs and 8WRs, If a heavy object, e.g., & spent
fuel shipping cask or shielding tlock, were to fall or tip onto spent
fuel in the storage pool or the reictor core during refueling and darage
the fuel, there could be a relezse of redioactivity to the environment
and a potential for radiation over-2xposure to inolant persennel, KRC
has initiatad a genaric review of the potentiel for such accidants at

211 operating rezctors. For those facilities where this review indicates
that damage to soent fuel, as a result of a he:zvy load drop, cannot be
ruled out, it will be necessary to perforn calculatiens regarding the
radiological consequenczs of such an accident, The contracior will
perform the radiological consaguences calevletions, including an analysis
of the relezsas resulting irom the failed fuel, transport of the radio
active material to ths enviroament, and calculation of on-site and oif-
site doses.. The contracior may review the licensee’s submittals of the

radiological conséquences of such an accident,
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§,5 Post LOCA Hydrogen Control

Hydrogen fs generated following 2 1oss-of coolant accident as a rasult
of metal-watzr reacton in the core and by radiolysis of water, Several
nethods are typically used in order to maintain hydrogen at safe
concentrations in the post accident containment atmosphere, These
include: inerted atmospners, hydrogen recombiners, and containment
venting., The contractor will calculate the radiological consequencas of
venting the containment for post-accident hydrogen control. The analysis
includes the calculation of dacay factors 7or a source term specifisd by
NRC, the transport of radicactive materials to the environment, and the
resulting doses at the site boundary and low population zone boundary.
The contractor may review the 1icansee's calculations of the radiological
consequences of venting the containment, The contractor will review

any licensee's proposed licensing amendments and supporting documents

for compliance with NRC criteria,
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7.0 Structural Engineering

7.1 Spent Fuel Pool .diffcations -

vodifications are frequently proposed by licansees 1o incrzasa spent fuel
storage czpacity. The incre2se is accomplished by using higher dansity
storage racks. The now spent fyel storage rack designs are raviews for
struoctura) design, materials espacts, analysis proczdures for all Toads
including seismic and impact loadings, 1o0ading cecroinations and structural
acceptance critaria, and quality control for the fadbrication and installa-
tion. The review is perform:d in accordance with Sections 3.7 and 3.8

of the Standard Raviaw Plan and the associatad Sranch tachnical position
on spent fuel storage, The contractor will reviaw the licznsee proposed

modification for compliance with NRC criterfa. -

7.2 Structura] Reevaluations for Maw 0 r_Increzsed Plant loads

The staff occasionally finds it necessary 1o re-svaluate nuclear power
plant structures in the light of new saismic and plant accident data.

Experience indicates that, on reassessment, seismic inputs tend to be
rajszd and new plant accidant loads are developed that require the reaval-
uation of plant structurss 1o withstand these loadings. The contractor
will perform qualitative and quantitative assessiments of the suitability
of plant structures to resist such lozds as measurad against current or
mdified acceptance criteria. This work requires background and know1ed?e
of nuclear structural analysis proczdures and industry concrete and stee

design codes and practices.

Article 1.2 Reporting Requir:ments

The contractor shall furnish a monthly letter-type progress report by the
fiftcenth of the month for the previous month being reported. This
report shall state in concise form:

a. A short description of the project and objectives;

b. A brief statement on what was actually accomplished in completing
each assigned task during the reporting period;
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¢+ Funds committed during the reporting period;
d. What is planned for accomplishment during the next reporting perod;

e. TPreliminary or interim results, conclusions, trends, or other
items of information that the contractor feels are of timely

interest; p

f. Problems or delays that the contractor has exrerienced in the
conduct of his effort;

g« Specific action that the contractor would like NRC to undertake to
alleviate a problem;

h. Updated task and sub-task schedules, network flow chart, program
milestone chart, program management summary, personnel
assignments, and funding from those initially submitted in the
plan of work and methodoiogy.

The contractor shall prepare a report for each licensee submittal a*t the
completion of his review. This report shall as a minimum include:

w E.

The licensee's submittals should be r viewed to determine the adequacy
of the information presented with the information requirement stated
by the staff. If the submittals are found to be incomplete, the
contractor will provide requests to be transmitted to the NRC staff
for forwarding to licensees to obtain additional information. The
contractor will determine the extent to which the licensee's design
criteria comply with criteria provided by the staff. The contractor
will provide a written technical evaluation for each plant addressing
the acceptability of the licensee's proposed design and technical
specification modifications as appropriate and the adequacy of these
modifications. Copies of all progress reports shall be submitted in
accordance with the above criteria and shall be forwarded to the

following NRC personnel:

Darrell Eisenhut

Fee Determination Official (FDO)

Performance Evaluation Board (PEB) - *
Evaluation Coordinator - A. F. Glagola
Performance Monitors - All current monitors

The contractor shall prepare and arrange the monthly progress meeting
to be held each month., Final arrangements for the nceting (i.e.,

agenda, date, time, and location) shall be made with the NRC Project
Officer named in Article 5.1-8Sec.5.0. Cencrally, these meetings will

be held at the contractor's facilities in Philadelphia, Pennsylvania.

Ahzzzhvr}~M.J. Mattia, J. Donohew, G. Lainas, J. Olshinski.
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Article 1.3 level of Effort

Druing the performance of work under this contract, the contractor agrees to
utilize personnel in the following categories for the approximate time

indicated.

Category for Franklin Research Center Approximate Person-Mours

Department Director 1,500
Laboratory Manager 3,000
Principal Scientist/Engr. 6,000
Sr. Staff Scientist/Engr. 14,712
Sr. Research Scientist /Engr. 19,500
Res. Scientist I/Res. Engr. 1 9,000
Res., Scientist II/Res. Engr. II 6,000
Resecarch Assistant 1,800
Res., Scientist I11I/Res. Engr., 111 3,000
Report Preparation - Technical 1,500
Report Preparation - Tying _1,500

' TOTAL 67,512

The contractor agrees to use his best efforts to accomplish all the work
outlined or referenced above. His obligation will be d-emed complete if the
work is performed in accordance with high standards of :cientific and
professional skill, and the approximate level of effort has been digligently
ipplied; except, however, all other requirements must be met including
delivery of reports and materials as may be required un'er the contract,

Section 2.0 Performance and Delivery

Article 2.1 Period of Performance

Performance of this contract shall begin on April 3, 1981 and sha
extend beyond April 3, 1984, unless the period is extended by amcaodment
of the contract,

Article 2.2 Place of Performance

The work under this contract shall be performed at the Contractor's
facilities located in Philadelphia, Pennsylvania.

Article 2.3 Option to Extend the Terms and Tncrease the Number of Reactor
Licensing Action under the Contract

The Government may at its option increase the numpor of Licensing Actions
to be reviewed up to a maximal of 300 and extend the term of the contract
for an additional one, two or three (3) ycars. The Contracting Officer
shall give preliminary notice of the Government's intention to exerct
said uption at least 120 days before this contract is to cxpire. 1l
Government at anytime within this 120 day period may cxcreise this ¢

if at all, by written or telegraphic notice signed by the Contractin
Officer and sent within the option period specified, (Such a prelirinary
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