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L) Pennsylvania Power & Light Company

Two North Ninth Street ¢ Allentown, PA 18101 ¢ 215/ 770-5151

Norman W, Curtis
Vice President-Engineering & Construction-Nuclear
215/770-7501

AUG 19 1983

Director of Nuclear Reactor Regulation
Attention: Mr. A. Schwencer, Chief
Licensing Branch No. 2

Division of Licensing

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

SUSQUEHANNA STEAM ELECTRIC STATION

TMI RESPONSE FOR UNIT 2

ER 100508 FILE 841-1 ‘ |

PLA-1785 ' . Docket No. 50~-388

Dear Mr. Schwencer:

Attached are revised pages to the Susquehanna SES FSAR Chapter 18. These
pages reflect the responses to the TMI Items for Unit 2. Also included are
administrative changes to update the TMI Items for Unit 1. Where no specific
mention of a particular unit is made, the response is applicable to both
units. It should also be noted that unless otherwise specified the equipment
and modifications will be installed and operational prior to fuel load on Unit
2.

A

The following is an explanation of the changes:

18.0 - This section has been revised to reflect the fact thatthe
responses in Chapter 18 are applicable to both units. A It was
also revised to dlarify equipment identification numbers for
Unit 2.

18.1.1.3 - This section has been revised to incorporate the Nuclear
Training Instruction for the qualification of the STA's. It
was also revised to state that the STA's have been trained
and are on shift.

© 18.1.4.3 - This section has been revised to incorporate the reference to
NTI-QA-3005. It was revised to state that the initial
startup crews have been trained.

18.1.7.3 - This section has been revised to state that the Nuclear
Safety Assessment Group (NSAG) is functional.

18.1.8.3 - This section was revised to state that the emergency ‘
procedures have been developed using the EWR Emergency ‘
Procedure Guidelines. BOO !
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18.1.12.3

18.1.13.3

18.1.16.3

18.1.17.3

18.1.19.3

18.1.21.3.1

18.1.21.3.2

18.1.21.3.2.1

18.1.21.3.2.2

18.1.21.3.2.3

18.1.21.3.2.4

Page 2 SSES PLA-1785
ER 100508 File 841-1
Mr. A. Schwencer

This section has been revised to state that Administrative
Procedure AD-QA-406 has been developed.

This section has been revised to state that Administrative
Procedure AD-QA-306 has been developed.

This Section has been revised to state that the modifications
that were required to be implemented prior to fuel load on
Unit 1 will be inplemented on Unit 2 prior to fuel load. It
was also revised to reference our response to Generic Letter
82-33.

This section has been revised to reference our response to
Generic Letter 82-33 which states our position on SPDS.

This section contained typographical errors which were
corrected.

This section has been revised to delete the first paragraph
of this section. This paragraph was deleted since it
contained a commitment to install a sampling system and it
has been installed.

In this section, the reference to Figure 18.1-11 was revised
to reference Figure 9.3-9a.

This section was revised to state that all sample points have
been installed.

In this section, the reference to Figure 18.1-1l1 was revised
to reference Figure 9.3-9a. -

This section has been revised to state that the piping
station has been installed. Also the reference to Figure
18.1-12 was revised to reference Figure 1.2-20.

In this section, the reference to Figure 18.1-13 has been
revised to reference Figure 1.2-4.

18.1.21.3.2.4.3- This section has been revised to state that the sample

18.1.21.3.3

18.1.21.3.3.1

station enclosure has been vented.

This section has been revised to state that the sample
facilities have been provided.

This section has been revised to state that the on-site
facilities have been provided.




18.1.21.3.3.2

18.1.21.3.3.3

. 18.1.21.3.4.2.3~

18.1.21.3.4.5

18.1.22.3
18.1.24.3

18.1.29.3

18.1.30.3.1

18.1.30.3.2

18.1.30.3.3

*
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This section has been revised to state that the EOF
facilities have been provided.

This section has been revised to state that arrangements have
been made for off-site analyses.

In this section, the reference to Figure 18.1-14 has been
revised to reference Figure 18,1-11, Also the reference to
Figure 18.1.21-4 has been revised to reference Figure
18.1-11.

This section was added to state that the procedure for core
damage estimation will be campleted prior to the startup
following the first refueling outage of Unit 1. '

. This section has been revised to state that the "Mitigating

Core Damage" course has been developed and is available.

This section has been revised to state that the acoustic
monitoring system has been installed.

This section has been revised to state that the valves in the
Liquid Radwaste, Reactor Water Sample and Reactor Building
Chilled Water systems have been modified so that they do not
autamatically reopen on logic reset. Also this section has
been revised to state that the purge and vent valves for Unit
2 will be fully qualified to Branch Technical Position CSB6-4
prior to fuel load and for Unit 1 prior to startup following
the first refueling outage. This section has also been
revised to state that the high radiation monitors have been
installed and are operational.

This section has been revised to state that the noble gas
monitors have been installed.

This section has been revised to clarify from what sources
the radiation exposures were calculated. In a recent
reevaluation, PP&L has determined that access to these
monitors is not possible if airborne contamination is taken
into account. The previous access study was based on the
shielding study (Item II.B.2) which did not include airborne
contamination. As a result of this reevaluation, the filters
will be moved to a-location which is accessible. This
relocation will be campleted prior to the start~up following
the first refueling outage of Unit 1.

This section has been revised to state that the containment

. high-range radiation monitor has been installed.



18.1.30.3.4

18.1.30.3.5

18.1.30.3.6

18.1.31.3

18.1.51.3

18.1.54.3

18.1.56.3

18.1.58.3

18.1.59.3

18.1.67.3

18.1.68.3

18.1.69.3

18.1.70.3

18.1.71.3
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- This section has been revised to state that the containment

pressure monitor has been installed.

- This section has been revised to state that the containment

water level monitor has been installed.

This section has been revised to state that the ‘contairunent
hydrogen monitor has been installed.

This section has been revised to update this response to the
present BWR Owners Group position.

This section has been revised to state that the time delay
relay has been installed.

This section has been revised to state that the ADS logic
modification selected has been approved and that additional
information is needed.

This section has been revised to state that the autocmatic
switchover of the RCIC suction from the condensate storage
tank (CST) to the suppression pool on low CST level has been
installed.

This section has been revised to state that the cooling water
to the recirxculation pump seals have been modified to receive
emergency power for Unit 1. This modification will be made
to Unit 2 in order to keep the two units the same even though
this modification is not required to be made on Unit 2. The
Unit 2 modification will not be made prior to fuel load.

This section has been revised to state that all reactor water
level indications use the same reference point.

This section has been revised to eliminate the reference to
Appendix I of the Emergency Plan since Appendix I has been
eliminated from the Emergency Plan.

This section has been revised to state that the response to
the requirements are contained in the Emergency Plan.

Item 4 in this section has been revised to state that the
Technical Specifications include the 5 gpm criteria.

This section has been revised to delete the last line of this
section.

This section has been revised to reference Section 2.2 for
the evaluation of potential hazards from nearby facilities.
Also this section adds a reference to Table 18.1-17 which



Table 18.1-10 -
Table 18.1~17 -

Table 18.1-18 -

Figure 18.1-11 -
Figure 18,1-12 -

Figure 18,.1-13 =~

Figure 18.1-14 -

Figure 18.1-15 -

Figure 18.1-16 -

18.2.2.3 -

18.2.9.3 -

1802012.3 -
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references information required for the NRC control rocm
habitability evaluation.

This table has been revised to correct typographical errors.

This table was added to provide references to applicable
sections of the FSAR, Emergency Plan and Technical
Specifications for use in the control room habitability
evaluation.

This table was added to provide a listing of possible ICC
detection devices.

This figure titled "PASS P&ID" has been deleted.

This figure titled "Location of PASS - El1 719'-1" " has been
deleted.

This figure titled "Location of PASS - El 729'" has been
deleted.

This figure tJ.tled "Specific Conductance of pH of Aqueous
Solutions at 25°C" has been renumbered as Figure 18.1-11.

This figure titled "Typical HPCI/RCIC Steamline Break
Detection Logic" has been renumbered as Figure 18.1-12.

This figure titled "Typical Reactor Water Level Display" has
been renumbered as Figure 18,1-13.

New Figure 18.1-14 titled "Downcomer Water ILevel History" has
been added.

New Figure 18.1-15 titled "Water ILevel As An Indicator of
Core Overheating" has been added.

New Figure 18.1-16 titled "Cladding Temperature Sensitivity
to Core Uncovery Time" has been added.

This section has been revised to state that the Vice
President-Nuclear Operations reviews and approves the Shift
Supervisor's responsibilities.

This section has been revised to state that the Senior Vice
President-Nuclear has issued a statement of policy
establishing the primary responsibility of the Shift
Supervisor for safe operation.

This section has been revised to state that General Electric
Company has reviewed all startup tests associated with NSSS
systems for Unit 1.
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18.2,15.3 - This section has been revised to state that a safety analysis
on station blackout has been submitted and that Generic
Ietter 83-24 has been issued.

18.2.33.3 - This section has been revised to state that the Technical
Specifications include these reporting requirements.

18.2.38.3 - This section has been revised to delete the reference to
Appendix I of the Emergency Plan since this appendix does not
exist.

Table 18.2-1 =~ This table has been revised to delete the commitment for
writing a station blackout test procedure.

These changes to Chapter 18 will be included in the next revision to the FSAR.

If you have any questions, please call.

Very truly YOM

N W. Curtis
Vice President-Engineering & Construction-Nuclear

cc: R. L. Perch-NRC
G. G. Rhoads-NRC
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18.0_CEGANTZATION

s chanter contains a respornse for each TMI-relatod

rema2nt. The chapter is dAiviéded inzo szctions whichk contain
esponsas to all cecuiremants for applicants for oper-atina
ses. The table of contents id~ntifies which saction
des the regvonses f£or a given docnment.

5
<
I+

Each section dddresses all the requirements in i1i%s corraspondina
document. A responsec is only givenp <o +“he most recent in the
series of requirements which contains an explanatory text. For
example, if an explanatory text of requiremesnt I.A.1l.1 appears on
both NUREG €737 and NUREG 0694, a response is provided to NUREG
0737 since it suparsedes all previous requirements. If
requirement I.A.l.2 appears in both NUREGs 0737 and 0694, but the
only explanatory tex*t is in NUREG 0694, the response is provided
to NUREG 0694 utilizing the implementation dates of NUREG 0737.

These responses are aoplicable to both Unit 1 and Unit 2,
however, the a2quinment identification numbers must be corrected
by replacing a Unit 1 designator with a Unit 2 designator. TFor
example, valve HV-=15713 in Unit 1 corresponds with HV-25713 in
Unit 2, control panel 1C601 corresponds with panel 2C601 in Unit
2.

- 13
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7ach licensee shall provide an on-shift technical advisor to the
shif4 supervisor. The shift technical advisor (STA) may sertva
mere than one unit at a multiunit sise if qualified to parform
the advisor function for the various uni+s.

The STA shall have a bachelor's deqree or equivalent in a

scientific or enaineering discipline and have received specific

training in the response and analysis of the plant for transients

and accidents. The STA shall also receive rraining in plant

desian ané lavout, including the capabhilities of instrumentation |
and controls in the contronl room. The licensee shall assign |
normal duties to the STAs that pertain to the engine2ring asbpects ‘
of assuring safe operations of the plant, including %the review 1
and evaluation of operating experience.

The need for the STA position may be eliminated when the
qualifications of the shift supervisors and senior operators have
been upgqraded and the man-machine interface in the ccnitrol roonm
has been accep*tably upgraded. However, until those loang-term
improvemants are attained, the need for an STA proqgram will
continue.

The staff has not vet established the detailed elements of the
academic and training requirements of th2 STA heyond the guidance
given in the Vassallo letter on ¥ovember 9, 1979. MNor has rhe
staff made a dacision on the level of ungrading required for
licensed operating personnel and the man—-machine interface in %“he
control room that would be acceptable for =2liminating “he need of
an STA. Until these requirements for eliminating the STA
position have been established, the staff continues to r-equire
that, in addition to the staffing reguirement specified in
Subsection 18.1.3, an STA be available for duty on each operating
shif+ when a plant is beinq operated in Modes 1-3 for a BWR. A+t
other times, an STA is not Zequired to be on duty.

Since the November 9, 1979 letter was issued, several efforts
have been pade *+o0o establish, for the longer term, the mininum
level of experience, education, and training for STAs. These
efforts include work on the revision to ANS-3.1l, work by the
Institute of Nuclear Power Operations (INPO), and in%ternal staff
efforts.

18.1-1
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INPO has made available a document zntitled "Nuclear Powar Plant
Shif+ Technical Advisor--Recommenda%tions for Position
Description, Onalifications, Education and Training." Sections S
and 6 of the INPO document describe the education, training, and
experience requirements for S5TAs. The NRC s<aff finds that the
d=scriptions as s=2t forth in Sectione 5 and 6 of Ravision 0 to
the INPO document are an acceptable avoproach for the selaction
and training of personnel to staff <he STA positiouns. {Note:
This should not be interpret=2d to mean that this is an NRC
sequirement at this time., The intent is to refer to 4hs INDPO
document as acceptable for interim quidance for a utility in
planning its STA progqram over the long term (i.e., beyond the
January 1, 1981 requirement <0 have STAs in place in accordance
with the gualification requirements specifised in the staff's
VNovember 9, 1979 letfter).

Applicants for operating licenses shall prcvide a description of
their STX trairinag and requalification program in thsir
application, or amendments thereto, on a schedule consistent with
the ¥RC licensing review schadule.

Aoplicants for operating licenses shall provid= a description of
+their long-term STA program, including qualification, selection
criteria, training, and possible pkaseout. The description shall
be provided in the application, or amendments thereto, on a
schedule consistent with the NRC licensing review schedule. The
description shall include a comparison of the long-term program
with the above mentioned INPO document.

The applicant is to develop a training proqram in compliance with
+he Movember 9, 1979 le+ter and submit a descripticn to the NRC.
The applicant is to provide STh coveraqe for all operating
shifrts. Candidates will complete a training program and pass a
certification examination prior to assumption of duties. The
applicant is to develop a long-term program o maintain or
phascout STAs.

18.1.1.3__Statement_of_ Response

" RO nm ol e St mn AT s iy 4 G e S e G S Rt i o

The program for the selection and *training of STA's is detailed
in NTI-Qa-3030, "Initial Training and Corctification of Shift
Technical Advisors".

STA coveraqge is provided on operating shifts in accordance %ith
Subsection 6.2.2 of the Technical Specifications. STA!'s perfornm

18.1-2
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the duties anédé have the':esponsibilities ourlined in plant
nrocedure AD-QA-49, "Conduct of Tachnical Support."

STAs meet the qualification requirements of +*he Vasszallo lettar
of XNovemher G, 1979. All STA training is completed and STAs ace
ready for shift assignmert. The STA progranm described ahove will
bo maintained long-%erm until such time as phaseout is permit=ed
in accordance with NRC instructions.

18.1.2 SHIFT SUPERVISOR_RESPONSIBILITIES (I.A.l.2)
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No requirement staited in NUREG 0737. FEefer to Subsection 18.2.2
which contains %the response to the requirement stated in NUREG
0694.

Applicants for operating licenses shall irclude in their
administrative procedures (required by license conditions)
provigions governing required shift staffing and movemen: of Xay
individuals about the plant. These provisions are tequired to
assure that qualified plant personnel to man the operational
shifts are readily available in the event of an abnormal or
amergency situation. Interim requirements for shift staffing are
given in Table 18.1-1.

These administrative procedures shall also set forth a policy,
the ob+djective of which is to prevent situations wheres fatique
conld reduce the ability of operating personnel to keep the
reactor in a safe condition. The controls established should,
assure that, to the extent practicable, personnel ars not
assigned to shift duties while in a fatiques condifion that could
siqgnificantly reduce their mental alertness or their dscision
making abilitvy. The controls shall apply to the plant staff who
perform safety-related functions (e.q., senior reactor ooerators,
reactor operators, auxiliary operators, health physicists, and
Xey mainterance personnel).

IE Circular No. 80-02, "Nuclear Power Plant Staff Work Hours,"
dated February 1, 1980 discusses the concern of overtime work for
members of the plant staff who perform safety-related functions.
The quidance contained in “he IE Circular No. 80-02 was amended
by the July 31, 1980 letter. 1In turn, the overtime quidance of
the July 31, 1980 letter was revised in Section I.A.1.3 of NURREG-
0737. The NRC has issued a policy statement which further

18.1-3
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revises the over+time guidance as stated in NUREG-0737. This
aguidance is as follows:

Enough plant operating personnel should be erploved to maintain
adecuate shif* coverage without routine heavy usa of overtinme.
The obdective is to have operating personnel work a nozmal 8-houx
day, 40-hour week whila the plant is operatinag. Howaver, in the
event that unforeseen problems raauire subs*antial amounts of
ovartime to be used, or during extended periods of shutdown for
~efu2ling, major maintenance or major plant modifications, on a
tomporatry basis, the following cuidalines srall he followed:

{a) An individual should not be permitted to work more than

16 hours straiqht (excluding shif< turnover time).

(b) An individual should not be permitted to work more than
16 hours in any 24-hour period, no more than 24 hours
in anvy 48-hour period, no more than 72 hours in any
sever day period (all excluding shift turnovar time).

(¢) A break of at least =2ight hours should be allowed
bewteen work periods (including shift wurnovar time).

{(d) Excepr during extended shutdown periods, the use of
overtime should bhe considered on an individual basis
and not for the entire staff on shift.

Recoqnizing +ha* very unusnal circumstances may arise rsgquiring
deviation from the above quidelines, such deviation shall be
authorized by the plant manaqger or his depury, or higher levels
of management. The paramount considaration in such authorization
shall be that significan:t reductions in the effectiveness of
operating personnel would be highly unrlikely. Authorized
deviations to the workinqg hour quidelines shall be documented and
available for RRC review.

In addition, procedures are encouraged that would allow licensed
operators at the controls to bhe perindically relieved and
assiqned to other duties away from the control bhoard during their
tourns of duty.

Operating license applicants shall complete thess administrative
procedures before fuel loading.

18.1.3.2

None required.

18.1-4
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The facility staffing requir=ments are cresenzad in Subsection
6.2.2 of +he Technical Specifications. These requiremenss ars2
consistert with those given in Table 18.1-1.

The plant policy on operations personnel working hours is
discussed in administrative procedure AD-0A-300, "Conduct of
Operations."

18.1.4 IMMEDIATE UPGRADING OF BEACTOR OPERATCRE ANLC SENWIOR REACTOR

18.1.4.1 Statement of Regquirement

T tru AT en e i wem o N e Sl s e i e e e il e s i i P e e e e

Aoplicants* for senior operator licenses shall have U4 years of
responsible power plant experience. Responsihls power plant
experience should be that obtained as a control room opmerator
(fossil or nuclear) or as a power plant staff engineer involved
in the day-to-dav activities of the facilitv, commencing with the
£inal vear of construction. A maximum of 2 years power plant
axperience may he fulfilled bhy acad=mic or related technical
training, on a one-for-one time basis. Two years shall be
nuclear power plant experience. At leas* 6 months of the nuclear
power plant experience shall be at the plant for which he seeks a
license. Effective date: Applica<tions received on or after MHay
1, 1980.

Applicants for senior operator licenses shall have held an
operator's license for 1 vear. Effective Dare: Applications
received after December 1, 1980, The NBC has not imposed the 1-
vear experience reaguirement on cold applicants for SRO licenses.
Cold apvlicants are to work on a facility not vat in oparation;
their training programs are designed to =supply the equivalent of
the experience not ayvailable to then.

Senior operator*: Applicants shall have 3 months of shift
training as an extra man on shift.

Control room operator*: Applicants shall have 3 months training
on shift as an extra person in the control room. Effective date:
Applications received after August 1, 1980.

*precritical applicants will he raquired to meet unique
qualifications designed o accommodate the fact that their
facility has not vet been in operation.

-
“

12.1-S
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Training proorams shall b2 modified, as necessarny, +o orovide:
1) Training in heai t-ansfer, fluid flow and
thermodynamics.
2) Training in the use of installad olan* systens to
control or mitigqate an accident ip which %he core is.
severealy damaqed.

s on reactor and onlan: transi=ants.
Pf€fective date: Present proqrams have heen modified in
resvoncse +to Bulletins and Orders. Revised programs
should be submisted for QLB review by Auqust 1, 1980.

3 Increased emphasi

Content of the licensed operator requalification programs shall

be modified to include instruction in heat tvansfer, fluid flow,
thermodynamics, and mitigqation of accidents involving a degraded
cora. Effective date: May 1, 1980.

The criteria for requiring a licensed individual to participate
in accelerated reaqualification shall he modified to be consistent
with the new passing grade for issuance of a licernse; 80% overall
and 70% cach cateqory. Effective date: Concurrent with the next
facilitv administered annual requalifica*ion.examination after
the issue date of this requirement.

Prograns should he modified to require the conirol manipulations
listed in Enclosure 4 of NUREG 0737, item I.A.2.1. Normal
control manipulations, such as plant reactor startups, mnust be
performed. Control manipulations during aknormal or emezgancy
operations must be walked t+hrough with, and evaluated hy, a
member of the training staff at a minimum. An appropriate .
simulator may be used to satisfy the requirements for control
manipulations. Effective date: Programs modified by Auqust 1,
1980. Renewal applications received after November 1, 1980 must
reflect compliance with the program.

Certifications completad pursuant %o Sections 55.10(a) (6) and
55.33a (4) and (S5) of 10 CFR Part 55 shall be signed by <%he
highest level of corporate management for plant operation (for

example, Vice President for Operations). Effective date:
Applications received on or afrer May 1, 1980.

e S R e e 2 52 i mm T et e L e e i e e

None reanired.

18.1-6



A proqgram is es*ablished to assure that all reactor oparator and
senior reactor operator license candidates (heyond the initial
compliment required to star+up Units 1 & 2) have the prescribed
experience, qualifications, and trainring. Candidates will bhe
prepared and certified in accordance with N¥TT-QA-3005, "Licensed
Overator Training Progqram-Implementation”. Administrative
procedurc AD-QA-308, "Operator S=lecction Training and
Qualifications," de*ails *he process by which the qualifications
of candidates for operations positions will be evaluated in the
future. 1

The ipitial startup crews have conpleted extensive zraining
devised in part to recognize the non-operational status of the
units. This program includes real time %training on the
Susguekanna SES simulator which duplicates the actual unit and
thus in many respects equates to the experience reguirem=ants.
Subsecticn 13.1.3 describes the qualifications ccmmitments for
the existinag plant staff. :

"
B

18.1.5
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Pending accreditation of traininqg institutions, licensees and
applicants for operating licenses will assuce that training
center and facility instructors who teach systems, integrated
responses, transient, and simulator courses demonstrate senior
reactor operator (SRO) gqualifications and be enrolled in
appropriate requalification proqrams.

Training center and facility instructors who teach systens,
integqrated responses, transient and simulater courses shall
damonctrate their competence to NRC by successful coompletion of a
senior operator examination. Effective datc: Applications
should be submitted no later than Auqust 1, 1980 for individuals
who do not already hold a senior operator license.

Tnstructors shall be enrolled in appropriate requalification
programs to assure they are cognizant of current operating
1istory, problems, and changes to procedures and administrative
limitations. £fective date: Proqgrams should be initiated May
1, 1980. Proqrams should he submitted to OLB fcr review bhy
August 1, 1980.

-
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The "instructors" referenced in +his requirsment ars those
individuals who teach systems specific tc BYWRs, integrated
responses, transients, and simulator courses to licensed

operators or license candidates.

W T R S A e T e el R e o ke i e e X D G e e e .

Certification of instructors is described in Nuclear Dapartment
Tnstruction NDI-QA-8.l.3. This procedure delireates which
instructors are required to pass an examination for certification
of senior resactor operators (SR0O). All instructors vwho teach
materials identified in Subsection 18.1.5.2 ara certified as
SROs. .

18.1.6 REVISE SCOPE AND CRITERIA FOR LICENSING EXAMINATIONS

SR B ST s e = e e R et S e e e i ' e e — e A e e S S e — G e St

A new cateqory shall be added to the opesratecr written examination
entitled, "Principles of illeat Transfer and Fluid Mechanics.!

A new cateagory shall he added to the senior operator written
axamination entitled, "Theory of Fluids and Thernmodyramics."

Tinme limits shall be imposed for completion of the writtan
examinations:

1. Operator: 9 hours.
2. Senior Operator: 7 hours.

The passing qrade for the written examination shall be 80%
overall and 70% in each category.

All applicants for senior operator licenses shall be required to
be administered an operating test as well as the written
examination., GEffective date: FExaminaticns admipistered on or
after ¥May 1, 1980.

Applicants will grant permission to NRC to inform their facility
manaqgement reqgarding the results of the examinations for purposes
of enrollment in requalification proqrams. Applications received
on or after May 1, 1980.

18.1-8
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Simulator examinations will he included as vart of the licensing
examinations.

The reac+or operator and senior reactor operator training program
has bean upqraded to include the subgect material described in
this requirement. Refer to Subsection 18.1.8.3 for the response
o regquirement J.A.2.1, "Immediate lipgrading of Reactor Operator
and Senior Reactor Quverator Training and Qualifications."
Candidates will be prepared and certified in accordance with
Nuclear Department Instruction NDI-QA-4.2.1l. The Susquehanna SES
simulator is available for the simulator pcrtion of exams.
Apolication pnackages include a release which pe2rmits the NRC to I
inform PP&L management of =2xam results.
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Each applicant for an operating licesnse shall establish an onsite
independent safety enaineering group (ISEG) to perform
independent reviews of plant operations.

|
|
|
|
|
The principal function of thée TSEG is to examine plant operating 1
characteristics, NRC issuances, Licensing Information Sarvice ‘
advisories, and other appropriate sources of plant design and |
operating exverience information that may indicate areas fo:c
improving plant safety. The IS®EG is to perform independent
review and audits of plant activities including maintenance,
nodifications, operational problems, and opsrational analysis,
and aid in the establishment of programmatic requirements for
plant ac=ivities. Where useful improvements can he achieved, it
is expected that this group will develop and present detailed
recommendations *o corporate management for such things as
revised procedures or equipment modifica*icns.

Another function of the TSEG is to maintain surveillance of plant
operations and maintenance activities *o provide independent
verification that these activities are performed correctly and
that human errors are reduced as far as practicabhle. The ISEG
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will then bhe in a position to advise2 utility managemant on the
ovarall cuality and safety of opera<ions. The ISEG need not
pa-form detailed audits of plant oparaticns and shall not be
rasponsibla for sign-off functions such that it becomes involvad
in +he operatira organization.

The new ISEG shall not replace the plarnt crerations review
committee (PORC) and the utility's independent caview and audit
aroup as'specified by current staff guidelines (Standazd Review
Plan, Requlatoryvy Guide 1.33, Standard Technical Specifications).
Rather, it is an additional independent arcup of a mipnimum of
five dedicated, full-time enaireers, located onsite, but
reporting offsite to a corpora%te official who holds a high-level,
technically oriented position that is not in the management chain
for power production. The ISEG will increase the available
technical expertise located onsite and will provide continuing,
systematic, and independent assessment of plant activities.
Integrating the shift technical advisors (STAs) into the ISEG in
some way would be desirable in that it could enhance the group's
contact with and knowledqe of day-to-day pnlant operations and
provide additional expertise. However, the STA cn shift is
necessarily a membher of the operatinqg staff and cannot bhe
independent of it.

Tt is expected +hat the ISEG may interface with the quality
assurance (QA) organization, but preferably should not he an
integral part of the QA organization.

The functions of the ISEG requires daily contact with the
operating personnel and continued access to plant facilities and
records. The ISEG review functions can, th=refore, hest be
carried out+ by a group physically located onsite. However, for
utilities with multiple sites, it may be vpossihle to merforn
portions of the independent safety asseszment tfunction in a
centralized location for all the utility's rlants. In such
cases, an onsite qroup still is required, but it may be slightly
smaller than would be the case if it were performing thc antire
independent safety assessmen: funcrion. Such cases will bhe
reviewed on a case-hy-case basis.

This reguirement shall be implemcentsd priocr o issuance of an
operatina license.

(]

Refer to Subsection 18.2.6 for the response to additional
requirements contained in NUREG 0694,

A T T -~y P

None reguired.
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The functions of the ISEG are performad by +the Nuclear Safety
Assessment Group (NSAG). PPHL's commitment to the NSAG is
addressed in a letter from N. W. Curtis to 3. J. Younghloocd on
Decenber 8, 1980 (PLA-585) and are further addressed in (uclear
Department Trnstruction N¥DI-1l.1.2.
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Reanalysis of small break LOCAs, transients, accidents, and
inadequa%te core cooling and prepération of quidelines for
development of emergency procedures should he completed and
zubmitted to the NRC for review by January 1, 198l. The NRC
staff will review the analyses and quidelines and determine their
acceptability by July 1, 1981, and will issue quidance to
licensees on preparing emergency procedures fron the guidelines.
Following NRC approval of the gquidelines, licensees and
applicants for operating licenses issued prior to January 1,
1982, should revise and implement their esmergency procedures at
the first refuelinag ountaqge after January 1, 1982. Applicants for
operating licenses issued after January 1, 1982 should implement
the procedures prior to operation. This schadule 'suversedes the
implementation schedule included in NUREG-0578, Recommendation
2.1.9 for item T.C.l(a)3, Reanalysis of Transients and Accidents.
For those licensees and/or owners qroups that will have
difficulty in attaining the January 1, 1981 due date for
submittal of quidelines, a comprehensive program plan, proposed
schedule, and a detailed <§ustification for all delays and
prohlems shall be submitted in lieu o0f +the auidelines.

T R T S T K e e 0 e e e R A e e s e B e

The RWR Owners' Group quidelines may be utilized to develop
emerqency procedures for accidents and transients.
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In the Clarification of the NIUREG-0737 requirement "for
reanalysis of transients and accidents and inadequate core
cooling and prevnaration of quidelines for developmen* of
emergency procedures," NUREG-0737 states:
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ownnrs! aroup or vendor submittals may be referenced as
appropriate to support this reanalysis. If owners! group or
vendor submittals have already becn fcrwarded to the staff
for review, a brief descziption of the submittals and
justification of their adeauacy %o support quideline
development is all that is cequired.

PP&T. has participated, and will continue tc %articipate, in
the BWR Owners! Group program o develop Smergency Procedure
Guidelines for General Electric Boiling ¥Water Reactors.
Following are a brief description of +he submittals to date,
and a justification of their adzsquacy *o supporz quidelin2
development.

{1) NEDO-247082, "Additional Information Required for HNRC
Staff Generic Report on Boiling Water Reactors,"
Revision 1, December 1980.

() Description and analysis of small break loss-of-
coolant events, considering a range of break
sizes, location, arnd conditions, including
equipment failures and operator errors;
description and justification of analysis methods.

{b) Description and analysis of loss of feedwater
events, including cases involving stuck-open
relief valves, and inclnding egquipment failures
and operator errors; description and justification
of analysis methods.

{c) Description and anralysis of =zach FSAR Chapter 15
event Tesultina in a reactor system transient;
demonstration of applicability of analyses to each
event; demonstration of applicability of Emergency
Procedure Guidelines to sach event.

(d) Descripmtion of natural and forced circulation
cooling; factors influencing natural circculation,
including noncondensibles; reestabtlishment of
forced circulation under transient and accident
conditions. '

(2) Description and analysis of loss-of-coolant
events, loss of feedwater events, and stuck-open
relief valve events, including severe multiple
equipment failures and operator errors which, if
no* mitigated, could result in conditions of
inadeguate cors cooling.

18.1-12




(f) Description of indications availakla to the BYR
operator for -the detection cf adeguate core
¢ooling

(q) Description and -qustificaticn of analysis methods
for ex+tremely degraded casas.

(2) NEDO 24934, "BYR E=merqgency Procedure Guidelines BER 1-
8," Revision 1, January 1981.

Gnidelines for BWNR Emerqgency Procadures hased on
iden+tification and response to plant symptons;
including a range of equipment failures and. operator
errors; including severe nultiple eauipment failures
and operator errors which, if not mitigated, would
result in conditions of irnadequate core cooling;
includinag conditions when core ccolinag status is
uncertain or unknown.

Adeguacy of Submittals

The submittals desczibed in paragraph A hava bheen discussed
and reviewed extensively among the B%P Owners! Group, the
General Electric Company, and the NRC staff. The NRC staff
has found (NUREG~-0737, page I.C.1l-3) that "the analysis and
guidelines submitted by the General Electric Company (GE)
owners! Group...comply with the requirements (of “he NUREG-
0737 clarification)." In Reference 18.1-1, the Director of
the Division of Licensing states, "we find <he Emecgency
Procedure Guidelines acceptable for trial implementation (on
six plants with applications for oparating licens=as
pending)."

PP&I, believes that in view of these findings, nc further
detailed -qustification of the analyses or guidelines is
necessary at this time. Referarce 1 further states, "during
the course of implenentation we may identify areas that
require modification or further aralysis and justification.™
The enclosure +o Reference 18.1-1 identifies several such
areas. PPE&EL will work with the B¥E Owners' Group in
responding to such regquests.

By our commitment to work with the Ownsos' Group on such
requests, on schedules mutually aqreed to Ly the HWRC and the
Nwners'! Grouo, and by reference tc the BYWR Owners' Group
analyses and gquidelines already submitted, cur response to
+he NUREG-0737 raquirem=2nt "“for reanalyses of transients and
accidents and inadequate core coolinqg and preparation of
quidelines for developmert of emergency proceduzes" hy
January 1, 1981, is complete.
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Emergency procedurcs have been develoved based on those

quidelines.

NOo requirement stated in NUREG 0737. Refer to Subsection 18.2.8
which contains the response to the reguiremant in NDREG 0694,
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No reaquirement stated in NUREG 0737. Refer to Subsection 18.2.9
which contains the response to the requirem=a2nt in NUREG 0694,
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No requirement stated in NUREG 0737. Refer to Subsection 18.2.10
which contains the response to the raquiremant in NUREG 0694,
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Applicants for an operating license shall prepare p:ocedures

assure that information periinent to plant safety oriqinating

inside or outside the utility organization is continnally

supplied to operators and cther personnel and is incorporated
into training and retraining proarams. These procedur2s shall:

(1) Cle=arly identify orgarizational responsibilities for

review of operating experience, *the feadback of

pertinent irnformatiorn to operators and other parsonnel,
and the incorporation of such information into training

and retraining proqramns:

(2) Identify *he administrative and technical reviaw steps

necessary in translating recommendations by the
operating experience assessment group into plant

actions (2.q9., changes to procedures,
orders) ;

operating

(3) ILdentify “he recipients of various cateqories of
information from operating experience (i.e.,
supervisory personnel, shif* technical advisors,
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operators, maintenance personnel, health physics
|

technicians) or otherwiss provide means through which
such information can he readily related to the job
functions of the recipients: )

1 becom®
ent
-krough

(#) Provide means to assure that affected personn
aware of and understand informaticnh of suffic
imobortance that should not wai* Lor emphasis
routine training and re4raininqg proqrans;

e
s
b
-
-

(5) Assure that plant personnel 40 not touiinely receive
extraneous and unimportant information on operating
experience in such volume that it would obscures
priority information or otherwise detract from overall
job performance and proficiency;

{6) Provide suitable checks to assure that conflicting or
contradictory information i3 not conveyed to operators
and other personnel until resolution is reached; and,

(7) Provide periodic internal audit o assure that the
feedback program functions effectively at all levels.

This requirement shall he implemented prior to issuances of an
operating license.

e L N SR R R ew SN o e o o5 e e o o S

PP&L has daveloped a comprehensive proqram for feedhack of
operating experience. Components of the program are as follows.

Operating experience from other utilities ard other industry
sources is initially reviewed and dispozitioned by the Industry
Fvents Review Program (IERP). The IERP is designed to assure
plant personnel do not routinely receive extranecus and
unimportant information, that information is not contradictory or
conflicting, that information is resolved prior- to dissemination
and that important information is rapidly rcuted to the
approoriats personnel. A description of the organization,
responsibilities and procedures of the IERP can he found in
Nuclear Department Instruction NDI-QA-6.2.2.

The Shift Technical Adviser (STA) as part of the Operations
Assessment Function will be the focal point for dissemination of
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operating experience information 'to apprzopriats plant personnel.
This will include:

o} Feedback of pertinent information to operators arnd other
station personnel and transmittal of information to the
Nuclear Training Group for incorporatiorn into appropriate
*raining programs.

o} Initiating, when require«d, plant procedurs chanqes and/or
plant modification Z2quests.

0 Discussing with shift personnel operatirg experience
information of sufficient impor*ance that i* cannot be
deferred to the retrainring program, .

o BEditing information provided to plant personnel to minimize
excessive or conflicting information and distrikuting
information to appropriate functional units.

Admipistrative Procedure AD-QA-406 further defines this function
and the interfaces among the STAs and the Nnclear Safety
Assessment Group, Nuclear Traininq, Operations and the Industry
Events Review Proqranm.

General information from the nuclear industry and information of
general interest from inside the company will be disseminated to
appropriate personnel. The details of this program are descrihed
in Nuclear Department Instruction NDI-QA-6.2.1.

18.1.13 VERIFY CORRECT PERFORMANCE OF OPERATING ACTIIVITIES
e e O o
18.1.13.)_Statement of Regquirement »

Licensees! procedures shall be revievwed and revised, as
necessary, to assure that an effective system of verifying the
correct performance of operating activities is rprovided as a
means of reducing human errors and improving the quality of
normal operations. This will reduce the frequency of occurrence
of situvations that conld result in or contribute to accidents.
Such a verification system mayvy include autcmatic system status
monitoring, human verificaticn of operations and maintenance
activities independent of the pecople performing the activity (see
NUREG-0S585, Recomnmendation 5), or hoth.
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Tmplementation of autcomatic status monitering if reaquired will
reduce thke extent of human verification of opsrations and
maintenance activities but will not elimina*e the need for such
verification in all instances. The nroceduzes adopted by the
licensses may consist of *#wo phases--one hefore and one aftec
installation of automatic status monitoring squicment, if
~eauired, in accordance with item I.D.3.

Procedures must be reviewed and revised prioz to fuel load.

Administrative procedure AD-QA-306, "System Status and Equipoent
Cenrrol," provides the means to verify correct performance of
surveillance and maintenance activities. tatus verification
utilizes control room indica*icns presently available,
orerability testing where appropriate, or independent
verification by a second qualified person. Theo procedure defines
circumstances when independent human verification is required.
The procedure also incorporates the requirem=nts of itanm
IX.K.1.10 (see Subsection 18.2.26) for the removal from and
restoration to service of safety related systems and componants
during normal operations and maintenance activities.
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No reqguirement stated in NUREG 0737. FRefer %to Suhsection 18.2.12
which conrtains the response to the cequirement in NUREG 0694.

18.1.15 PILOT MONITORING OF SELECTED EMERGENCY FPRCCEDURES
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No requirement stated in NUREG 0737. Refer to Sunbsection 18.2.13
which contains the response to the requirerent in NUREG 0694.
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All licenseas and applicants for operating licenses will he
required to conduct a detailed control-rccm desiqn review to
identify and correct desiqn deficiencies. This detailed contzol-
room design review is expected to take about a year. Therefore,
the Office of Nuclear Reactor Regqulartion (NRR) requires that
+hose apnlicants for operatina licenses who are unable *o
complete this review prior to issuance of a license make
oreliminary assessments of their control rcoms to idsntify
siqgnificant human factors and instrumentaticn problems and
astablish a schedule (to be approved by NRC) for correcting
deficiencies. These applicants will be required to complete the
more detailed control room reviews on the same schedule as
licensees with operating plants.

Applicants will find it of value to zefer to the draft document
NUREG/CR-1580, "Human Engineering Guide %o Contrcl Room
Tvaluation," in performing the preliminary assessment. HNRR will
evaluate the applicants preliminary assessments including the
parformance hy NRR of onsite review/andit. The NRR onsite
review/audit will be on a schedule consistent with licensing
needs.

This requirement shall be met prior to fuel load.

P24 A A L. 25~ SURC, 3 LA —a w —  — ——p —

Applicants for operating licenses are reauired tc parform a
preliminaczy control room desiqn assessment which should he based
on NUREG/CR-1580. This assessment will be reviewed by the NRC,
who will subsequently recommend changes for correcting
deficiences. Applicants must submit for NRC approval a schedule
for correcting these deficiencies.

Applicants will be reauired to perform a detailed control rocm
desiqgn assessment following NUREG 0700 issuance. This assessment
is not required to be completed prior to issuance of an operating
license.

18.1.16.3_Statement of Response

A de+tailed control room review to identify significant human
factors problems was conducted by PPEL with assistance from

1
1
!
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axperienced human factors personnel from Genaral Physics
Corporation. This reviaw was based on the criteria given in
draft NUREG/CR-1580.

buring the wsek of October 27, 1980, the NRC performed an onsite
review of the Susqueharna control Toom. The results of this
revigw were formally transmitted to PPEL on January 31, 1981l. A
meeting was held on February 3, 1981 inr Bethesda to discuss and
clarify the NRC findirgs. On February 27, 1681 PP&L subnmit+ted a
formal response %0 all NRC findings (refer *o PLA-6U48). This
.response included a schedule for implementing the findirngs
addressed in the MRC report.

All of these €findings were addressad pricr *+o Unit 1 fuel load or
have been ircorporated into the scope of the planned NURRG 0700
review. All modifications that we required %o bLe implemented
prior to Unit 1 fuel load will also he implemented in Unit 2
prior to fuel load (if applicahle). Alsc see PLA-1621 dated
4/15/83 for PP&L's response to Generic Lettar 82-33.
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Each applicant and licensee shall ins%tall a safety parameter
disolay system (SPDS) that will display to operating par-sonnel a
minimum set of parameters which define the safety status of the
plant. This can he attained throuqh continuous indication of
direct and derived variables as necessary tc assess plant safety
status.

The operational date for *the SPDS is OQctober 1, 1982.

The purpose of the safety parameter display system (SPDS) is to
assist control room personnel in evaluating the safety status of
the plant. The SPDS is to provide a continuous indication of
plant parameters or derived variables representative of the
safety status of the plant. The primary functicn of the SPDS is
to aid the operator in the rapid detection of abnormal operating
conditions. The functional criteria f£or the SPDS presented in
this section are applicable for use only in the control room.

It is recoanized that, upon the detection of an abnormal plant

status, it may be desirable to provide additional information to
analvze and diagnose the cause of the abnormality, execute
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corrective actions, ard monitor plant response as secondary SPDS
functiones.

As an opera*tor aid, the SPDS serves Lo concentrate a minimum set
of plant parameters from whichk the plant safety ctatus can bhe
assessed. The grouping of parameters is based on the function of
enhancing *he operatort's capabilitv to assess plant status in a
timely manner without survevying the entlre control room.

Bowrver, the ass2ssment hased on SPDS is likely o b2 followed hy
confirmatory surveys of many non-SPDS contrcl rocm indicators.

Human-factors engineering shall be incorpcrated in the various
aspects cf the SPDS desiagn to enhance the functional
nffectiveness of control room personnel. The design of the
primary or principal display forma* shall be as simple as
possible, consistent with the reguired function, and shall
include pattern and ccding technigues *o assist the operator's
memory recall for the detection and recognition cf unsafe
operating conditions The human-factored concentration of *these
signals shall aid thp operator in functionally ccmparing szqnals
in the assessment of safety status.

All data for displavy shall he validated where practicable on a
realtime basis as part of the display to ccnitrol room personnel.
For example, rednndant sensor data may be compared, the range of
a parameter may be compared to predetermined limits, or other
quantitative methods may be used to compare values. When an
unsuccessful validation of data occurs, the SPDS shall contain
means of identifyirg the impacted parameter(s). Operating
procedures and operator training in the use of the SPDS shall
con*ain information and provide quidance for the resolution of
unsuccessful data validation. The ob-jective is to ensure that
the SPDS presents the most current and accurate status of the
plant possible and is not compromisad by unidentified faulty
processing or failed sensors.

The SPDS shall be in operation during normal and abrormzal
operating conditions. The SPDS shall bo capable of displaying
pertinent information during st ady-atate andé trancient
conditions. The SPDS shall he capable of presenting the
magnitudes and the trends of varameters or derived variables as
necessary to allow rapid assessment of the current plant status
hy contrecl room personnecl.

The parameter trending display shall contain recent and current
magnitudes of the parameter as a function of time. The
derivation and presentation of parameter tzrending during upset
conditions is a task that may be automated, +hus freeinqg the
operator to interpret the trends rather than generate than.
Display of time Aderivatives of the narameters in lieu of trends
to both optimize operator-process communication and conserve
space may he acceptable.
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The SPDS mayvy be a source of information %o other sysiems, and tha
functional criteria of thess systems shall state the required
interfaces with th2 SPDS. Any interface between the SPDS and a
safewy system shall be isolated in accordance wi:h the safety
system criteria to preserve crannel independ=nce and ensurce the
integrity cf the safety system in the cagse of SPDS malfunction.
Desian provisions shall ke included in the interfaces bertween the
SPDS and nonsafety systems to ensure the integrity of the S2DS
upon failure of nonsafety eaquipment. -

4 gqualification program shall be estabhlished to demonstirate SPDS
conformance to the functional criteria of this document.

The SPDS shall be located in the control rocm with additional
SPDS displays provided in the TSC and “he EQF. The SPDS may he
phvsically separated from the normal contrcl boards; however, it
shall be readilyvy accessible and visible *o the shift supervisor,
control room senior reactor operator, shift technical advisor,
and at least one reactor operator from the normal operating area.
If the SPNDS is part of the control board, it shall be easily
recoagnizable and readable,

92}

3__Size

The SPDS shall he of such size as to ba ccmpatible with the
existing space in the control area. The SPDS display shall be
readable from the emergency operating station of the control room
senior reactor operator. I% shall not interfere with normal
nmovement or with full visuval access to other control roomn
operating systems and displavys.

T e nls el e o em S e e e o i o S s S et

The SPDS shall be of such design that no overating personnel in
addition to the normal control room operating staff are required
for its operation.

The display shall be responsive to transien: and accident
seaquences and shall be sufficient to indicate the status of the
plant. For each mode of plant opera*ion, a single primary
display format designed according to acceptable human-factors
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principles (a limited number of paramezers or derived variables
and their- trends in an organized display *hat can be r=2adily
interpre*ed by ar operator) shall he displayed, from which plant
safety status can be inferred. It is Tecoqnized thawm i< may be
desirahle to have the capabiliiy to recall additional data on
secondary formats or displays.

The primary display may he individual plant parameters oz may be
composed of a numher of parameters or derived variables giving an
ovarall system status. The hasiz for the selection of the
ainimum set of parameters in the primary display shkall bhe
documanted as part of the desian.

The importan+ vlant functions related to the primarv display
wvhile the plant is gqenerating power shall include, but not he
limited to:

Reactivity control

Reactor core cooling and h2at removal from primary systam
Reactor coolant system inteqrity

Radiocactivity control

Containment inteqrity

000920

The SPDS may consist of several display formats as appropriate *o
monitor and present the various parameters or derived variables.
For each plant operating mode, these formats may either bhe
antomatically displaved or manually selected hy “he operator to
keep control room operating personnel informed. Flexibility to
allow for interaction by the operator is desirable in the display
desians. Also, where feasible, the SPDS should include some
audible notification to alert personnel of an unsafe operating
condition.

The SPDS need not he limited “o +the previonsly stated functions.
It may irclude other functions that aid operating personnel in
evaluating plant status. It is desirable that the SPDS bhe
sufficiently flexible to allow for future incorporation of
advanced diagnostic concepts and evaluation techniques and
systenms.

——a T o e e e

The total SPDS need not be Class lE or meet the single-failure
criterion. The sensors and signal conditioners (such as
preamplifiers, isolation devices, e%c.) shall be designed and
gualified to meeit Class 1F standards for those SPDS parameters
+hat are also used by safety systems. Furthermcre, sensors and
siqnal conditioners for those parameters of the SPDS identical to
the parameters specified within Requlatory Guide 1.97 shall be
desiqned and gualified to the criteria stated in Requlatory Guide
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1.97. For SPDS application, it is also accantable to have Class
1E qualified devices from the sensor o a post-accident-
accessible location, such as outside containment, and %“hen nor-1lE
devices from containment to the display (or processor) on the
presumption tha* these components can be repaired or raplaced in
an accident environment. The processing and display devices of
*he SPDS shall be of proven high quality and reliabili4y.

~he function of the SPDS is <o aid the operator in the
interporetation of transients and accidents. This function shall
he provided during and following all asvents sxvected to occur
during the life of the plant, including carthouakes. To achieve
this function, the display system shall not only take adequate
account cf human factors--the man-machire inmerface--but shall
also be sufficiently durable to function during and after
earthaquakes. Because of current technology, it may not bhe
possible %o satisfy these criteria within one SPDS system.

From an operational viewpoint, it is preferred that only one
display system be used for evaluating the safety status of the
plant. One display svstem simplifies the man-machine interface
and thus minimizes operator errors. However, in recognition of
t*he restraints imposed hy current technoloqy, an alternative is
to design the overall SPDS function with a primary and backup
display system: (1) the primary SPDS display would have hiah
performance and flexibility and bhe human factored but nesed not bhe
seismically qualified; and (2) the backur display system would bhe
operable during and following cearthquakes, such as the normal
control room displays needed to comply with Requlatory Guide
1.97. The display system (or systems) provided for the SPDS
function shall be capable of functionina during and following all
design basis events for the nlant.

Tn all cases, both the primary SPDS display and the Lhackup SPDS
seismically agualified portion of the display shall be

sufficiently human factored in i+ts design to allow the control

room operations staff to perform the safety status desiqn to |
allcw the control room operations staff to perform the safety ;
status assessment task in a timely manner. Dependence on poorly 1
human-engineered Class lE seismically qualified instruments that

are scattered over the control board, ra*+her than concentrated

for rapid safety status assessmen:, is not acceptabls for this

function. An acceptable approach would be to ccncenirate the

seismically qualified display into one seqment of the control

hoard.

The dynamic loading limitations of f£he SPLS design shall be
defined and incorporated into *the training proqgram. The control
roon operations staff shall be provided with sufficient
information and criteria to allow for performance of an
operability evaluation of SPDS is an earthquake should occur.
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The SPDS as used in the cont-ol room shall be designed to an
operational unavailability goal of 0.0l, as defined in Section
1.5 of NUREG 0696. The cold shutdown unavailability coal for the
SPRS during the cold shutdown and refueling modes for the reactor
shall be 0.2, as definad in Section 1.5 of NURRG 06CE.

Technical specifications shall be established %c be consistent

with the unavailability desiqn qoal of +he SPDS and wi<h the |
compansatory measuras provided during pericds when the SPDS is |
inoparable. Opnaration of the plant with %h=a SPDS out of service

is allowed provided that the control hoard is sufficiently human

factored to allow the operations staff to perform the safety

status assessment task in a timely manner. Dependence on poorly
human-engineered instruments *that are scattered over the control

board rather than concentratad for rapid safecty status assessment

is not acceptable for this function.

18.1.17.2_ _Interpratation

Eer P A S e e L T T -

None required.

18.1.17.3__Statement_ of Response

SR BTN e e L e e ST ol 52 0 e S e e et o T s S e o v o e

Details on the SPDS are presented in the Fmergency Plan and our
response to Generic Lletter 82-33 (PLA-1621, dated 4/15/83)..

e A s et e, e M Gt v A Rt e e . — T T S G i o S oy WS P T S e S Amn T G S e W M St AAm M. —

No reguirement stated in NUREG 0737. Refer to Subsection 18.2.15
which con*ains *+he response to the requirement in NUEEG 06904.
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Fach applicant and licensee shall ins%all reactor coolant systen
(RCS) and reactor pressure vessel (RPV) head high point vents
remotely operated from the coantrecl room. Although the purpose of
the system is to vent noncondensible gases from the RCS which may
inhibit coze cooling during natural circulation, the vents must
not lead to an unacceptabhle increase in the prolability of a
loss-of-coolant accident (LOCA) or a challenge to containment
inteqrity. Since these vents form a part of the reactor coolant
pressure bhoundary, the design of the events shall ccnform to the |

18.1-24



SSES-FSAFR

requirements of Appendix A %o 10 CFR Par+ 50, "General Design
Criteria." The ven* zystem shall be designed with sufficient
redundancy that assures a low probhability of inadvertent or
irreversible actuation.

Each licensee shall provide the following information concerning
the desian and operation of the hiqgh point vert systam:

(1) Submi+ a description of the design, lccation, size, and
- povwer supply for the vent system along with results of
analyses for loss-of-coolant accidents initia*ed by a
break in %the vent pipe. The results cf the arnalyses
should denonsirate convliance with the acceptance
criteria of 10 CFR 50.46.

(2) Submit procedures and supporting analysis for operator
use of the vents that also includz the information
available to the operator for initiating or terminating
vent usaqge.

Documentation shall be submitted by July 1, 1981. Modifications
shall be completed by July, 1982.

e e e DN e i T e e D e e S s et i i e e s e

The prescnt design of reactor coolant and Zeactor vessel ven+t
systems meet these requirements.

The RPV is equipped with various means to vent the reactor during
all modes of opera*ion. All the valves involved are safety
qrade, pcwered by essential busses and are capalle of remote
manual operation from the control room.

The largest portion of non-condenrsables are vented throuah
sixteen (l€) safety relief valves (PSV 141F013A-S) mounted on the
main steam lines. These power operated relief valves satisfy the
intent of the {IRC position. Information regarding the design,
gualificaticn, power source of these valves has heen provided in
Sections 5.1, 5.2.2, 6.2, 6.3, 7.3 and 15.

In addition to power operated relief valves, the RPV is equipped
with varions other means of high point venting. These ace:
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1. Normally closed RPV head vent valves (HV141-F001 and
F002), operable from control room which discharges to
drywell eguipment drairn *ank. (Sukseczion 5.1 and
Fiaqure 5.1-3a).

2. Normally open reactor h=2ad ven+r line 2 DBA-112 which
discharges o main steam line A", (Subsection 5.1 arnd
Figqure 5.1-3a).

3. Main steam driver RCIC‘and HPCI system turhines,
operable from the control room which exhaus% %o
suppression pool. (Subsections 5.3 and 6.3 and Figures
S.4-9a and 6.3-la).

Although the power operated c-elief valves £fully catisfy the
intent of the NRC requirement these other means also provide
protection agains% accumulation of non-condeonsables in the RPV,

The desian of the RCS and RPV vent systems is in agreement with
+he generic capabilities proposed by the BWR Owners' Group, with
the exception of isolation condensers. Susquehanna SES is not
equipped with isolaticn condensers. The BWR Owners! Group
position is sumamarized in NEDO-24782.

Operation of the eguipment described alkove during atnormal
operating conditions is controlled by the Emergency Operating
Procedures. While *hese procedures do not specifically address
ventina of non-condensable qases, they do address proper
utilization of equipment to recover from undesirable conditions
presentedéd by the presence of non-condensabkles or hy other
circumstances.

The RCS and RPV vent systems are part of the original Susqueharna
SES design basis. A pipe break in eifther cf these systems would
be the same as a small main steam line break. A compblete
mainsteam line break is within the design basis (see Subsections
$.2.1.1.3.3.2 and 6.3.3). Smaller size hreaks have teen shown to
be of lesser severity (see Subsections 6.2.1.1l.3.3.5 and
6.3.3.7.3). Therefore, no new supporting analysis is necessary
in response to NUREG 0737. In addition, no new 10CFRS0.46
conformance calculations or containment combustihle gas
~concentration calculations are necessary. Non-condensable gas
releases due to a vent line break would be no more severe than
the releases associated with a mainsteam line break. #“ainstean
line break analyses included continuous venting ¢f non-
condensahle gases with high hydroqen concentrations. These
analyses demonstrate conformance to 1OCFR50.46.
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#ith the assunmption of a pos*taccident release 0f radioactivity
equivalent to that descrihed in Requlatory Gnides 1.3 and l.4

(i.e.
core
in th

¢ the ecuivalent of 50% of the
nohle qas inventory, ard 1% of
e primary coolant), each licens

core radioiodine, 100% of the
the core solids are contained
a2e shall perform a radiation

and shielding-desiqn review of the spaces around systems that

may.,
mater
vital

as a result of an accident, con
ials. The desiqn review should
ar=zas and equipment, such as t

tain highly radiocactive
identify the location of
he control room, radwaste

control stations, emergency power supplies, motor control

cente

rs, and instrument areas, in wh

ich personnel occupancy may

be unduly limited or safety equipwment may be unduly deqraded by
the radiation £fields during postaccident operations of these

syste

nse.

Bach licensee shall provide for adeaunate access to vital areas
and protection of safety equipment by desiqn changes, increased

perma
contr
corre
facil

nent or temporary shielding, or
ols. The design review shall 4
ctive actions are needed for vi
itvy.

postaccidant procedural
etermine which types of
tal areas thcrughout the

For vital arcea access, operating license applicants nead <o
provide a summary of the shielding designr review, a description

of th

e review results, and a descrip

tion of the rodifications

made or to be made +o implement the result of the review. Also

to be

(1)

(2)

(3)

(4)

provided by the licensee:

Source terms used including tim

e after shutdcwr that was

assumed for source terms in systens.

Systems assumed to contain high

post-accident situation and -jusitification for excluding any

of those given in the "Clarific

Areas assumed vital for post-acC
qustification for exclusiorn of
wClarification" of NUREG 0737.

Projected doses to individuals

in vital areas and a dose rate
areas.
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Tter II.R.2 states, "Provide the informatiorn fequested by the Commission
Menmcrandum and Order on eguipment qualifica-ion (CLI-80-~21)." This
memorandum, with regard +o =2quipment qualificaticn, requeéests infor-
mation on environmertal gualification of safety related clectrical
cquipment.

The source term for recirculated depressurized coolart need not
be assumed *o contain noble gases, therefcre the RHR shutdown
cooling system which may initiate at low reactor pressure only
will he assumed +o contain solely halogens and particulates. The
HPCTI and LPCI systems do not recirculate reactor coolant bhut,
rather, suppression pool water. They will also be essentially
void of roble gases.

Leakage from systems outside of containment need not be
considered as potential sources. Also, containment and equipm2nt
leakage (from systems outside containment) need not be considered
as potential airborne sources within the reactor huilding. It
follows that airborne sources and any other uncontained sources
in the reactor building do not need he considered in this
shielding review.

W e o B e Tt M LD e X n e e e e i ki s 0 i S e g . e e e e

The standby gas treatment system, or equivalent, is given as a
system which may contair high levels of radiocactivity after an
accident. Airborne activity from leakage c¢f equipment outside
containment has been clearly established as being outside the
review requirements. Drywell leakage must then provide the
activity processed by the SGTS. This review will assume the
‘drywell does indeed leak to the reactor building to provide a
source within the SGTS. However, this airborne source will not
be evaluated any further in the revieaw. '

Provide a description of the envircnmental qualification proqram
and results for safety related electrical cquipment both inside
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and outside of containment. ‘It is our understanding tha*
radia+ion aqualification of non-electrical safety related,
equiprment nreed not be reported.

18.1.20.3 Statament of Response

The required vost-accident study is divided intc twe parts; on2
dealing with a summary of the shieldine desiqn raview plus vital
area access, another dealing with equipmen: analification. A
summary of the shieldinqg design review, results, and methodology
used ko determine radiation doses is nresented below. The
results of the eauipment qualification program are schaduled to
be submitted separately, and in compliance with commission
memorandum and order CLI-80-21.

The results of the shielding review of contained sources are that
all vital areas are accessible post-accident and no shielding
modifications are necessary o comply to NUREG 0737.

If an accident is postulated in which larqe amounts of activity
are released from the reactor core, then pathways exist which can
transfer this activity to various areas of the resactor building.
These larqge radiation source terms present a hazard regarding
poten*ially high doses to personnel. In order to deal with this
problem it has become necessary to quantify these scurce ternms,
trace their presence and determire their effects on the efficient
performance of post-accident recovery operations. To this end,
the plan% shielding of lnits 1 and 2 has heen ceviewed for post-
accident adequacy.

This summary presents the analytical hases by which the review
was carried out. Systems reguired or postulated to process
primary reactor coolant outside the containment during post-
accident conditions were selected for evaluation. Large
radiation sources heyond the original selected svstems. Radiation
lavels ir ad-jacent plant areas due to contained sources in piping
and equipment of these systems were then estimated to yield the
desired infcrmation. Also included herein is a discussion of
radiation exposure quidelines for plant personnel, identification
of areas vital to post-accident operations and availability of
access to these areas.

As a byproduct of this review, several radiation zone maps and
associated curves have been produced. The maps will allow

operations personnel to identify potential high =xposure vital
areas of the plant should an accident occur which ccntaminates
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+he system considered in this study. The curves will allow them
+o0 estimate radiation levels in these areas at various times
followinag an accident.

W T R N R e e e rm e eh S SRl e e S e i o e i e v o 23
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A review was made to determine which sys+tems could ke reaquired to
operate and/or be expected to contain highly radiocactive
materials following a postulated accident where substantial core
damage has occurred. The documentation governing the approach to
the shielding review is NUREG-0737.

A review of containment isolation provisions was conductad in
accordance with item II.E.U.2. This was done to assure isolation
of non-essential svstems penetratina the ccntainment houndary.
Thus, systems other than those identified as having a specified
furction following an accident ares assumed not tc contain post-
acciden+ activity and do not need to be considered in the
shielding review.

__Core_Spray, HPCI, RCIC and_ RER_{LPCI mode)

The Core Spray, RHR (LPCI mode), HPCI (wa*ter side) and RCIC
(water side) systems would contain suppression pcol wazer being
injected into the reactor coolan%t system. Althouqgh +the HPCI and
RCIC systems could also draw from the condensate storage tank,
suppraession pool wvater is assumed to be their only sourca of
water for in-dection. The steam sides of the HPCI and RCIC
systems would operate on reactor steam and would not be required
when the reactor is depressurized. However, as a first estimate
for equipment qualification, it is assumed that these systems
should also be available until one year post-accident.

e e AT L R R e R e e e i S Sl e e v i S e e e ey e s e T e - - — — - S A e S —— — ——

The RHR system recirculates reactor waste heat when it operates
in the shutdown cooling mode. Operation in this moda2 rsguires
that the reactor be in denressurized conditicn. Depressurization
is expected %o remove substantially all of the noble gases
released into the reactor coolant whether it be by direct venting
+to the drywell or by quenching reactor steam in the suppression

pool. Another consideration is, following a pos:tulated serious
acciden+, the HPCI, RCIC, RHR (LPCI Mode) and/or Core Spray
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systems would inject a substantial amount of water into the
reactor coolant system. This shielding review will assume thkat
+here are no nohle gases in the reactor water in the RHP systen
from the shutdown cooling rode. However, since the exact amount
of dilution of the r-eactor water is difficult <o determine, no
dilution ip addi+tion to the ceacior coolant vclumre is assumed.

S5 e e ST ew es e 6 WA e Sms S Sein Pomy e N G G S —— v T oy T G S T T S P T e (S S G W S G S —— ———

The RYR system in this mode circulates and removes heat from
suppression pool water to prevent pool boilina. This assures
availability of suppression pool water as a source for cooling
+he reactor and increases the efficiency cf a given cooling
operation with this source. -

18.1.20.3.2

° .
LR o e s e e e S e e et

) RHR_(Cortainment Spray_Mode)

Under post-accident conditions, water pumped from the suppression
pool through the RHE heat eoxchanger may be dAiverted fto spray
header system loops located high in the drywell and ahove the
suppression pool. This mode of operation provides the ability ¢o
reduce containment vpressure by condensing atmospheric steam while
cooling the suppression pool water. Yo credit is taker for spray
removal of iodines.

P e e R o L i S S I o S0 s e e i e e e e e e i S s e i e W A

The operation of the CRD system was reviewed o determine if +he
scram discharge headers will contain highly radioactive water
followina a postulated accident. Prior to a scram the CRD
housings containr condensate water delivered by the CRD punmps.
Yhen a scram occurs some of this ccndansate water from the CRD
system is discharged to the scram discharge headar. After the
scram, some condensate and reactor water flows to the scranm
discharge header which fills in a matter of a few seconds.

Since the vents and drains in the scram discharzge headers are
isolated by the scram, all discharge flow then stops. Since it
is not reasonable to assume that significant core damage occurs
in the first few seconds following a scram, the scram discharqge
headar will initially contain only a mixture of condensate and
pre—accident reactor water following this postulated accident.
Af+ter the reactor scram, the scram discharge and instrument
volumes will contain’ 'about 700 gallons c¢f prre-accident water,
isolated by a single drain valve leak tested to 20 ccs/hr. TIf the
initial scram closed the drain valve, then this leakage is

’
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insignifican+ compared to the scram dischargs volume and
insianificart as a post-accident concern. TIf ths drain valve
fails to close, opberator action is required to reset the scranm
and close the soft-seated scram discharge valve. If this action
is not taken or fails to close the valve, then post-accident
sourcas can enter the liquid radwas:e system hy lsaking past %he
CRD seals. The CRD withdraw line does not direc%ly communicate
withk the reactor coolant.

Trn light of the an*icipated small leak rates and the lack of
sirgle failure criteria consideration requirements, the scram
discharge drain valve was assumed to remain clossd and any
leakage was disreqarded.

T e e L ST S M e AT T TE et e e o v e s S S e

For a major accident with resulting core damaage, the RWCU systenm
would automatically isolate on a low reactor coolant lavel sigral
and would contain no highly radiocactive materials beyond the
second isolation valve. Since the clesaning capacity for this
system is small, it would be impractical tc use it for TMI type
accident recovery and i+ is excluded from this shielding review.
|

«

et
0
.
{d
o
D
o)
0
O
*
N
0
=
o
~J
=
}de
Qa
1=
e
o]
=
15
[o7)
E
oY
N

te_Systam

Fquioment drains and compartment floor drains secvicing ECCS
systems are isolated from the reactor huilding sump. All piping
that may contain hiqgh ac+tivity post—-acciden* water is also
isolated from the reactor building sump and radwaste sysiens.
CRD system isolation is discussed ir Suhsection 18.1.20.3.2.1.5.
Since no significant amounts of pos+t-accident activity can reach
the ligquid radwaste system, it is excluded from this shielding
reviaw.

E o B e 5 e e TR e T e L e v e e e e S e i g P A s S e S S . S S S o T it S S G M S

Subsequent to a postulated accident, system cperationr may bhegin
upor actua*tion of the manual switches in the control room. This
system may only bhe activated upon a permrissive reactor pressure
siqnal (35 psig). The method used to depressurize the reactor *o
+his level has a large effect on the amount of activity
potentially available for passage through this systam. For
example, the HPCT system can deplete the reactor steam activity
considerably with only a few minutes operation. WHhichever
depressurization method is chosen, the MSIV-LCS system remains as
one that must be included in the shieldirng review.
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Sampling systems required or desired for rpost—accident use
include *he Con+tainment Atmoschterc Moritoering System, the Plant
VYent Sampling System and the Posit-Accideant Sampling System. FEach
of *these systems/stations may contain pos*-accident scurces and
is included in %he shieldinqg ceviaw.

18.1.20.3.2.1.10 Standby_Gas_Treatment Systeh

P e N R e e R L O L N s e v o v o 02 o o e v o e ot e e T i s 0 i o it e e e e S e ik i e S e

The EReactor PRuilding Recirculation system is uwsed aftar an
accident. This disperses airborne activity throughout the
reactor huilding and refueling floor. The SGTIS system collects
airborne activity, concentrating halogens within the charcoal
filters while releasing noble gases outside the secondary
containment. The charcoal filter is considered to be a source of
contained activity and is included in :this shielding review. The
assumptions used in determining this contained source ara:

1) Drywell leakage at 1% per dav.

2) SGTS process 'rate of 1 reactor building/refueling f£loor
volume per davy.

3) 99% charcoal filter efficiency for halcgens. 0% chkarcoal
filter efficiency for nokle gases.

VT e o el e S e i Sl iy S e T S T 4 e o vy vy e s e e g P S e T S T P o S e S i S B S e S S wad - e G ——

The free volume of the primary con*ainment is assumed to
ini*ially contain large amounts of posr-accident activity, namely
100% of the core noble qgases and 25% of the core halogens. Shine
through the drywell wall was 2xamined to determine the effects on
r2actor building radiation levels. Results indicate *he six foot
thick drywell shield wall reduces shine tc radiaticn 7one I
levels, Shine through penetrations presents no additional hazard
because piping is directed to penetration rooms where area dose
rates will be dominated hy in%*ernal piping.

R i e e Sl D S e 2N S S e o e s 0w s s o e o o e v S e G e e S et Py e e T T e e S

The suppression pool is assumed to initially contain 50% of th=2
core halogens and 1% of the core particulates post—-accident.
Shine through the wetwell wall was examined to determine the
effects on radiation levels inr the reactor building. I* was
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detaermined that the six foot thick wetwall shield wall reduces
wetwell shine to radiation Zone I levels in the reactor bhuilding.

The followina release fractions were used as a kasis for
eternining the concen<rasions for the shielding review:

Source A: Containment Atmosphare: 100% ncble agases, 25% halogens

Source B: Reactor Liaquids: 100% noble gases, 50% halogens, 1% solids

Sourc2 C: Suppression Pool Liquid: 50% halcgens, 1% solids
Source D: Reactor Steam: 1l00% noble qases, 28% halogens

The above release fractions were applied to the zotal curies
available for the particular chemical species (i.e., nohkle gas,
haloqenr, or solid) for an equilibrium fission product inventory
for Susauehanna as listed in Table 18.1-2.

The Requlatory Guide 1.7 solids releasc fraction of 1% was used
for Cs and Rh on this review. Further evaluations of the TNT
radioactivity releases may conclude that higher release fractions
are appropriate. However, until the release mechanisms and
release fractions have been guantifisd, the existing ra2qulatory
quidance will be followed. No nobhle gasas were included irn the
suppression pool liquid (Source C) because Requlatory Guide 1.7
has also set this precedent in modeling liguids in the pool (See
References 18.1-4 and 18.1-10). Furthermore, cursory analyses
have indicated that the haloqens dominate all shielding
cequirements and that contrihutions to the total dose rates from
noble gases are neqgliagible for the purposes cf shielding desiqgn
review,
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Subsection 18.1.20.3.2.2 abova ou%tlines *he assurptions used for
ra2lease fractions for the shieldinqg desiqn review. These release
fractions are, however, onlvy the £irst step in modeling the
source terms for 4he activity concentrations in the systems under
review. The important modeling parameters, decay time and
dilution volume obviously also affect any shielding analysis.

The followinag sections outline the rationale for the selection of
values for these key parameters.
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18.1.20.3.2.3.1 Decay_Time

for the first stage of the shielding design zseview rrocess,
minimal decay time credi: was used with the above releasss. The
primary reason for this was to develop a setr of accident
radiation zone maps normalizeéd to 1 hour decav.
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The volume used for dilution is important, affectinqg the
calculations of dose rate in a linear fashion. The following
dilutiorn volumes were used with the release fractions and decay
tines listed ahove to arrive at the final scurce terms for the
chielding review:

source A: Drywell and suppression pool free volumes.

Source B: Reacior coolant system normal liquid volume
(hased on reactor coolant dansity at the operating
temperature and pressure).

Source C: The volume of the reactor coolant system
plus the suppression pool volume,

Source D: The reactor steam volum=.

0 Core Sprav Systien: Source C
o} High Pressure Coolant Injectior Systenm
Liguid: Source C
Steam: Source D (with credit for stieam specific activity

reduction due to turbine operation)

o] Reactor Cores Isolation Cooling Systen
Liquid: Source C
Steams Source D (with credit for steam specific activity

reduction due to turbine operation).
o} Residual Heat Removal Systenm

LPCT Mode: Source C



Shutdown Cooling Mode: Source R (With credit for noble qgas
rtelease during vessel deprgssurizatipn).

»

Supnression Pool Cooling and Containment Spray

vodes: Source C
o) Mailn Steam Isolation Valve-Leakaae Ccnnrol System
Steam: Source D (with credit for steam specific

Activiry reduction du2 to RCIC turbine
operation).

o} Samplinag Svstems

Containment air sample: Source A
Reactor coolant sample: Source B
Plant vent sample: 1% per day Drywell leakaqge
" following the filtration by
the Standby Gas Treatment
Systemn ({see suhsection 18.1.20.3.2.1.10
for discussion of SGTS
source assumnptions)

o Stardby Gas Treatment Systen
Charcoal filter: 1% per day drywell leakage (See

Snbsection 18.1.20.3.2.1.1C for discussion
of source assunmptions).

0 Drywell: Source A

o Jetwell: Source C

For each of these systems, piping associated with the appropriate

operating mode was identified on piping and instrumenta*ion

drawings and traced throughout the plant to their final
destination.

cummulative radiation exposnunre to personnel in vital aceas
{continuons occupancy) is determined based upon & maximum one
year exposure period. The integrated doses are modified using
Reference 18.1-8 occupancy factors listed below,.
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Time

{days) Occuvpancy Factors
0 *t0o 1 1.0

l to 4 0.6

over 4 0.4

Zxposures for areas not continuously occupied (frequent and
infrequent occupancy) nust be determine2d cass by case, that is,
multiply the task duration by +he aresa dcse rate at the time of
eXposure. ’
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The previous sections outlined the raticnale and assumptions for
+he selection of systems that would underge a shielding design
review as well as the formulation of the sources for those
systems. The next step in +he review process was to use those
sources alonqg with standard point kernel shielding analytical
techniques (Ref. 18.1-14 and 18.1-15) %0 es*imate dose rates from
those selected systens.

Scattered radia“ion (e.q., shine over parctial shield walills) was
considered but was not signiticant since the net reduction in
dose is several orders of magnitude and no vital ar=za is
separated from a high activity source solely by a partial wall.

Radiation levels for compartments con%aininag the systems under
review were based on the maximum contact dose rate for any
comporent inp the compartment. Radiation levels in areas not
con*aining unshielded sources were based on maximum dose rates
transmitted into areas throuqgh walls of these adjacent
compartments. Checks were also made for any piping or equipment
that could directly contribute to corridcr dcose rates, i.e.,
piping that may be running directly in the corridor o=
aquipment/piping in a compartment that could shine directly into
corridors with no attenuation through compartment walls. There
is no field routed small piping (i.e., piring less than 2" in
dianeter) for BCCS systems.

Dose rates are cummulative and are summed over all systems in
sinmultaneous operatior in most cases. The excertion is stean
piping for the RCIC and HPCI systems. Both are high pressure
systems and cannot be operated simultaneously with lcw pressure
systems such asc core spray. This becomes a moot poirnt, since
these steam lines are routed in well shielded ccmparctments,
causing no arpreciable personnel doses.
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1.20.3.3.2__Postr=-Accident_PRadiation_Zone_Mars

one of the principal products of this review is the seriss of
accident radiation zone maps (Fiqures 18.1-2 to 8). The zone
bonndaries used in the maps are defired in Talkle 18.1-3. The
zone maps present +he calculated dose rates at one hour after the
accident due to the sources described in Subsection 18.1.20.3.2.4
in various areas of the plant site. The p.lnc1pal sources of
radiation in each area are identified in Table 18.1-5.

The dose rates presented do not include contribhutions from normal
operating sources which may be contained in the plant at the time
of the accident since these contributions will he minor outside
of well defined and shielded areas. They alszo do not include
dose rate contributions due to potential airborne sources
resulting from equipment or drywell leakage.

The zone maps were used to determine the accessibility of vital
areas described in Subsection 18.1.20.3.3.4.

18.1.20.3.3.3 2rsonnr2l Radiation_Exposure_Guidelines
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In order that doses to occupied areas take on meaningful
proportions, it is necessary to cestablish exposure goals or
quidelines. The qenreral desian basis for thesa quidelines is
1OCFR50, aAppendix A, GDC 19. That material addresses control
room habitabili«y, including access and occurancy under worst
case conditions. Exposures are not to exceed 5 rem whole body,
or its equivalent-to any part of +the body, for the duration of
any postulated accident. GDC 19 is also used tc govern design
hases for the maximum permissible docsage tc personnel performing
any task required post-accident. These requirements translate \
vouqhly into the objectives <0 be met in the post-accident review
as qiven helow.

Radiation Exposure Guidelines

Occupancy Dose Rate Obijectives Dose Ok-jective
Continuous 15 mR/hr 5 Rem for duration
Fraquent 100 mR/hcz 5 Rem for all activities
Infrequent 500 mR/hr 5 Rem per activity
Accessway S P/hr Included in above doses

3
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18.31.20.3.3.4 Vi*al Area Identification and Accvss

18.1.20.3.3.4.1 Vital Area Clarification
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Vital areas are those "which will or may zequire occupancy %o
permit an operator to aid in the mitigation of or recovery from
an accident". Reference (18.1-16) further definss recovery fron
an accident as, "when the plant is in a safe and stable
condition." “This may either be hot or cold shu*iown, depending
on the situation.” The 10 CFR 73.2 definition of vital area
shall npot apply here.

For the purposes of this study, +the evaluation to determine
necessary vital areas considers all of those listed in Reference
(18.1-3). Upon examination several plant areas were datermined
not to be vital. Instrument panels were sxcluded because
agsertial =quipment control and alignment has been established in
the control room and requires no local actions. The radwaste
control room is excluded because 1) no local actions are cequired
+to prevent spread of postaccident sources into the liquid
radvaste system; 2) gaseous radwaste processing is not required,
and: 3) activity sources early in the post-accident transient are
nuch too high to he.effectively processed through the liquid and
aventually solid radwaste systems. Also excluded are the post-
LOCA hydrogen control system and the containment isclation reset
control area (which are operator actuated from the main control
room). Lastly the emergqency power supply (i.e., diesel
generators) was excluded since system initiatnion comes from the
control room and requires no local actions.

The resulting list of areas considered vital for post-accident
operations at Susgquehanna appears in Table 18.1-d4., No*e that
security facilities are included as vital areas with regards %o
maintaining plant security.

Those opnerator actions required pos:-accidenr were reviewed to
assure that first priority safety actions can be achieved in the
postulated radiation fields. This review assures that access is
available and reaquired operator actions can be achkieved.

Ingress and eqress area dose rates to thecse vital areas -
identified in Table 18.1-4 were examined to ensure compatibility

ith the areas being accessed. .

Plant effluent monitoring stations are located a+« five (5) plant
vents: two (2) for the Reactor Buildinag, two (2) for the Turbine
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81nilding, and one (1) for the Standky Gas Treatment System. The
reactor building wmonitors are automatically isolated pos<-LOCA
and will contain no post-accident activitv. The SGTS effluent
zample station will contain post-accident activity in sample
cartridges: one (1) volumetric and one (1) charcoal filter. Th=
samples are locally shielded and present no access problems irn
the area of +the station. However, transportation arnd handling of
the filter cartridges will requize local shtielding.

The Turhine Building Plant Vent Sample Station (PVSS) may also
contain pos*t-accident activity. Doses, if any, will be of a
lower magnitude than that of the SGTS effluent filters because of
apvironmental dispersion ard re-eniry to the Purbine Building
ventilation systen. In the worse case, the Turbine Building PVSS
doses will be much lower than those of the SGTS. In the best
case, control room personnel may shut down the Turbine Building
HVAC system (which is non-safety relata2d). In this case, the
Turbine Building PVSS may be void of post-accident activity.

18.1.20.3. 4 Results
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Results of the radiation level evaluation for the shielding
desiqgn review are presented in Fiqures 18.1-1 to 8. Table 18.1-5
identifies the sources contributing to dose rates in each of the
plant areas shown on those fiqures. This *able can be used in
conjunction with the decay curves (Figures 168.1-9 and 10) to
estimate radiation levels at +imes other than one hour. The
procedure for times less than one day, is tc multiply the
radiation level (i.e., radia%+ion zone limit) by the decay factor
given in Figqure 18.1-9. For times greatez than one day, it is
necessary to multiply by the decay facter in Figure 18.1-9 at 24
hours and hy the decay factor in Fiqure 18.1-20 at the degired
decay time. This procedure is conservative for areas in which
the sources are shielded bhecause it does nct rigorously take into
account the softening of the, enerqgy spectrum an consequant
increase in attenuation for longer decay times. A decay curve
for source D, reactor steam, is not included because the
depletion effects due to steam usaqge by HPCI or RCIC removes much
of this sounrce shortly after +he accident. In addition, HPCI and
RCIC piping containing source D is run in shieldead cubicles and
does not contribute significantly outside those cubicles.
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Parsonnel inteqrated exposures in cortinucusly cccupied areas
were calculated bhased on 100% occupancy for the first day, 60%
occupancy from day one through four and 40% cccupancy for the
duration (1 vear). These calculations showa2d that personnecl
axpesures would be within the design ob-jective o0f 5 Renm.
Exposures in Zones I, ITI and III of the ccntrcl structure are
0.24, 1.6 and 3.1 Rem, rcspectively. These dosass dc no includea
+he shieldina effects of interior walls, equipment, etc.,
rherefore they represent the maximum dose %o control building
versonnel due to contained sources. Personnel doses to the North
Gate House (ASCC) and Security Control Center from contained
sources were found to he insignificant (i.e, < 0.1 Rem). These
areas are a minimum of 300 feet from the reactor building whose
walls are a minimum of 2.5 feet of concrete.

Personnel doses at the Post-Accident Sample Station, Chemistry
lLLaboratory, and Plant Vent Sample Station are calculated based on
an estimated task duration at specified times post-accident for a
one person task force (Refer to Table 18.1-U4)
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The results - 'show that the reactor building will ke generally
inaccessible for sevaral days after the accident due %o contained
radiation sources. High radiation levels can be expected at
Tlevation 645'-0" (Fiqure 18.1-3) regardless of whichk systen(s)
is (are) in operation. Radiation la2vels at Elevation 719'-0"
(Fiqure 18.1-5) and above are axpected %0 aenerally be within
Zone IV limits if the core spray and PHR containment spray
systems have not been operated followinag the accident. This is
because these are the only unshielded post-accident sys<enm
sources at these elevations. Other system sources are contained
in shielded cubicles.

Exceptions to these general Zone IV levels are areas in the
vicinity of reactor coolant and containment a+tmosphere sampling
lines which are routed to the reactor building sample station at
Elevation 779'-C", The dose rate 10 feet from the reactor
coolant sampling line one hour after the pcstulated accident may
gxceed 100 R/hr.

Results for contained radiation sources show that the vital area
in the Reactor Building is accessible post-accident.
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Resul-s for contained radiation sources show tha%t vital areas in
the control structure are accessible post-accident. '
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A design and operational review of the reactor ccolant and
containment atmosphere sampling line systems shall ke perforneid
to determine the capability of personnel tc promptly obtain (less
“han 1 hour) a sample under accident conditions without incurcing
a radiation exposure to any individual in excess of 3 and 18-3/U
rem to the whole body or extremities, respectively. Accident
conditions should assume a Requlatorcy Guide 1.3 or l.4 release of
fission products. If the review indicates that personnel could
not rromptly and safely obtain the samples, additional design
features or shieldinqg should be provided to meet the criteria.

A design and operational review of the radiclogical spectrunm
analysis facilities shall ke performed to determine the
capability to promptly aquantify (in less than 2 hours) certain
radionuclid=as that are indicators of the deqree of core damage.
Such radionuclides are noble ‘gases (which indicate cladding
failure), iodines and cesiums (which indicate high fuel
temperatures), and nonvolatile isotopes (which indicate fuel
melting). The initial reactor coolant spectrum shonld@ correspond
0 a Requlatory Guide 1.3 or 1.4 release. The review should also
consider the effects of direct radiation from piping and )
components in the auxliary building and possilkle contamination
and direct radiation from airbhorne effluents. If the review
indicates that the analyses required cannct be performed in a
prompt manner with existing equipment, then design modifications
for eaquipment procurenent shall be undertaken to meet the
criteria. '

In addition to the radiological analyses, cer+*ain chemical
analyses are necessary for monitorinag reactcr ccenditions.
Procedures shall be provided to perform horon and chloride
chemical analyses assuming a highly radioactive iritial sample
({Requlatory Guide 1.3 or l.4 source term). Bcth analyses shall
be capable of being completed promptly (i.e., the horon sample
analysis within an hour and the chloride sample analysis within a
shift).
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The following items are cla-ifications of reauirements identifiet
in MUREG-0578, NUREG-0660, or +he September 13 and Cctoher 30,
1979 clarification letters.

(1)

(2)

(3)

(4)

(5)

The licensee shall have the capability to pronmptly
obtain reac*or coolant samples and containment
a*mospheras samples. The comhined time allotted for
sanpling and analysis should b= 3 hours or less from
the +ime a decision is made to *ake a sample.

The licensee shall establish an cnsite radiological and
chemical analysis capabilizy to trovide, withinr the 3-
hour time frame established above, gqunantification of
the following:

{(a) cevrtain radionuclides in the reactcr coolant and
containment atmosphere that may be indicators of
the deqree of core damage (e.9., nOble gases;
iodires and cesiums, and ncnvolatile isotopes);

(h) hydrogen levels in tha containment atmosphere;

(c) dissolvad gases (e.q., hydrogen), chloride (time
allotted for analysis sub-qject to discussion
below), and horon concentrationr of liquids.

(d) Alterratively, have inline mcnitoring capabilities
to perform all or part of the above analyses.

Reactor coolant and containment atmospheres sampling
during postaccident conditions shall not reguire an
isolated auxiliary system (e.9., the letdown systen,
reactor water cleanup system to be placed in operation
in order to use the sampling system.

Pressurized reactor coolant samples are not required if
the licensee can quantify the amcunt of dissolved gases
with unpressurized reactor coolan* samples. The ’
measurement of either toial dissclved aases or hydrogen
gas in reactor coolant samples is considered adeaguate.
Measuring the oxygen concentraticn is recommended, but
is not mandatory.

The time for a chloride analysis to be performed is
dependent upon two factors: (a) if the plant's coolant
water is seawater or brackish water and (k) if there is
only a single barrier between primary ccntainment
systems and the cooling water. Under hoth of the above
conditions the licensee shall provide for a chloride
analysis within 24 hours of fhe sample being naken.

For all other cases, the licensee shall provide for the



(6)

(7)

(8)

{9)
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analysis to be completed within 4 days. The chloride
analysis does not have *o he done onsite.

The design basis for plant equipment for reactor
coolant and containment atmosphere sampling and
analysis must assume that it ig prossible +o obrain and
analyza a sample without radiation exposures *o0 any
individual exceeding the criteria of GDC 19 (aApperdix
A, 10 CFR Part 50) (i.@., 5 zem whole Lkecdy, 75 zonm
extramities). (Note that the design and op2rational
review criterion was chanaed frcm the cperational
limicts of 10 CFR Part 20 (NUREG-0578) to the GDC 19
criterion (October 30, 1979 let+ter frcm H.B. Denton to
all licensees).)

The analysis of primary coolan%t samples for boron is
required for PWRSs. {Neote that Revisicn 2 of Regulatory
Guide 1.97, when issued, will 1likely specify the nsed
for primary coolant horon analysis capability at BRR
plants.)

If inline monitotring is used for any =ampling and
analyvtical capability specified herein, the licensee
chall provide backup sampling through grab samples, and
shall demonstrate tha capability of analyzing the
samples. Established planning fcr analysis at offsite
facilities is acceptable. Fquipment provided €£for
backup sampling shall he capable cf vroviding at least
one sample per -day for 7 days following onset of the
accident and at least one sample per week until the
accident condi*ion no longer exists.

The licenseet's radiolegical and chermical sample
analysis capability shall include provisions *o:

{a) Tdentify and quantify the isotopes of the nuclide
cateqories discussed above tc levels corresponding
to the source terms given in Requlatory Guide 1.3
or l.4 and 1.7. %here necessary and practicable,
the ability to dilute samples to provide
capability for measur2ment and reduction of
personnel exposure should be provided.

Sensitivity of onsite liquid sample analysis
capahility should be suchk as tc permit measurement
of nuclide conceniration in rhe range from
approximately 1 ucCi/q to 1C Ci/aqa.

(h) Restrict backqground levels of radiation in the
radioloqgical and chemical analysis facility fronm
sources such that the sample analysis will provide
results with an acceptably small error
(approximately a factor of 2). This can be
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accomplished through the use of sufficiens
shielding around samples and ou*side sources, and
by the use of ventilation systenr design which will
control the presence of airberre radiocactivity.

{10) Accuracy, -canqe, and sensitiviz

vy sha ha adequate to
provids: pertinent data to the operat
cal s

1l
r in order to
atus of the
reac*or coolant systenms.

(11) Tn the design of the postaccidant sampling and analysis
capability, consideration should h& given to the
following items:

(a) Provisions for purging sample lines, for reducing
plateout in sample lines, for minimizing samnle
loss or distortion, for preventing hlecckage of
sample lines by loose ma*terial in the RCS or
containment, for appropriate disrcsal of the
samples, and for flow festrictions to linmit
reactor cooclant loss from a rupture of the sample
line. The postaccident reactor coolant and
containment atmosphere following a %transient or
accident. The sample lines should be as short as
possible to minimize the voluma of fluid to be
taken from containment. The residues of sample
collection should be returned %to containment or to
a clqsed system.

{b) The ventilationr exhaust frcm the sampling station
should be fil*ered with charcoal adsorbers and
high-efficiency particulate air (HEPA) filters.

Opera*ing License Applicants--Provide a description of the
implementation of *he position and clarification including P&IDs,
toagether with either (a) a summary descripticn cf procedures for
sample collection, sample transfer or transport, and sample
analysis, or (b) copies of procedures for sanmrle collection,
sample transfer or transport, and sample analysis, in accordance
with +the proposed review schedule but in nc case less than four
nonths prior to the issuance of an operating license.

P S S N mm e a S m e SN

None required.
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The Post-Accident Sampling System (PASS) ccncert is based uron
ohtaining grab samples for ramote lahora+tory analysis, having a
minimum of operating complexities, having very little "in-line"
instrumentation, hkaving modular construction for maintenance and
contamination control purposes, and bheing compact in size so as
t0 require less shielding and tc better fit intc existing plants.
This concept results in a thoee-step sampling/analysis process.
The samples are obtained via a Post Accident Sample Station
located adjacent to secondary containment. They are then
transported to a sample preparation area which consists of a wet
chemistry laboratory with the capability tc¢ perfcrm the required
chemical analyses as well as prepare the samples for
radioisotopic aralysis. The final step invelves transporting the
samples to a counting area with a sufficiently low hackground to
permit accurate gamma-ray spectroscopic analysis.
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The underlying philosophy in *he desiqn of the sampling system is
to meet the requirements of item IT.B.3, to minimize exposure by
minimizing the reguired sample sizes, to optimize the weight of
the shielded sample containers in order *to facilitate movement
throuagh potentially higqh-level radiation areas, and to provide
adequate shielding at the sample stztion. The system is designed
to provide useful samples under .all conditions, ranging from
normal shutdown anrd power operation to post-accident conditions.

The P&ID for the‘PASS is shown in Fiqure 9.319a. The ecuipment

includes isolation and control valves, piping station, sample
station, and control panels.

18.1-U6
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vetwell and Drywell Atmosphere

Gas samples can be obtained from two separate areas in bo%th
+he dryw211l and wetwell. The sanple lirnes tap in*o the
contairment aiz monitoring sysiem sample lines ounside of
primary containment and after the sccond ccrntainmernt
isolation valve. The two drywall sample taps are on tkhke
khighpoint line, sampling at =levation 790', and the midpoint
line, sampling at eleva*ion 750!,

Secondary Containment Atmosphere

A sample line was installed to allow sampling of the
secondary containment atmosphere.

Reactor Coolant and Suppression Pool Liquid Sanmples.

%hen the reactor is pressurized reactor coclant samples will
be obtained from a tap off the qjet pump pressure instrument
system. The sample point is on a non-calibhrated -jet pump
instrument line outside of primary containment and after +he
excess flow check valve. This sample point location is
preferred over the normal reactor sample points on the
reactor water clean up system inlet line and recirculation
line since the reactor clean-up system is expected to remain
isolated under accident conditions, and it is possible that
the recirculation line containing the sample line may be
secured. The +et pump instrum2nt line has been determined
to he the optirum sample point for accident conditions
since: 1) the pressire taps are well nrotected from damage
and debris, 2) 1if the recirculation pumps are secured,
there is normally excellant circulation of +“he hulk of the
coolant past +these taps (natural circulatiocn), and 3) the
+aps are locat=d sufficiently low to psrmit sampling a+t a
reactor water level which is even kelcw the lower core
suppori plate.

A sinale sample line is also connected to koth loops ir the
RKER system. The sample lines tap off the high pressure
swi+tch instrument lines coming off the commen section of the
RHR svystem return line. This =sample point provides a means
of obtaining a reactor coolant sample when the reactor is
not pressurized and at least one of the PHR loops is
operated in the shutdown cooling mode. Similarly, a
suppression pool sample can he cbtained from an RHE loop
lined up in the suppression pool cocling mode.
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18,1.21. 3.
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(18]

Containment isolation for the drywell and wetwell gas saaple
lines is provided by the existing containment air moniztoring
sample line isnmlation valves. The +Het pump instrument sanmple
line containmen+ isolation is provided by an existing isolation
valve and excess flow check valve upstream of the sample tap.

All gas =ample lines from the sampl2 taps to and including the
first flow control valves are seisnmic cateqory 1l except for the
saccndary containment sample line which has no contzol Vvalve
befcre it enters the sample panel. The samrle lines from the RHR
system are seismic category 1 through bhecth systam isclation
valves and a flow restrictinag orifice. The sample line from the
jet pump instirument system is seismic category 1 to the flow
control/isolation valve. All containment isolation valves
upstream of the sample *aps can be cverridden from the control
room. All isolatiorn and controcl valves shown in Fiqure 9.3-9a
which are within the O boundary are controlled Ly a single \
permissive switch in the control room and individually controlled
at the sampling control panel located adijacent to the sample
station.

The solenoid isolation ard control valves which are par*t of the
post accident sample system to *the Q boundary %ill ke
environnentally qualified. The gas sample lines are heat tracad
to prevent precipitation of moisture and the resultant loss of
iodine in the samnle lines.

The pipina station, which is installed within the reactor
building, includes sample coolers and con*rol valves which
deternire the liquid sanmple flow path to the sample station. The
location for the piping station is shown in Figure 1.2-20.
Cooling water comes from the Reactor Building Closed Cooling
Water Systen.

4 _Sample_Station_and_Contrecl Panels

The location of the sample station, control panels arnd associated
aquipment is shown in Fiqure 1.2-4., The sample station consists
of a wall mcunted frame and enclesures. Included within the
sample station are equipment trays which contain modularized
liquid and gas samplers. The lower liquid sample pcrtion of the
sample station is shielded with 6 inches of lead brick, whereas
+he uoper gas sampler has 2 inches of lead shielding. Tae
control instrumentation is installed in “wo control panels. One
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0f these panels contains the conductivity, and radiation level
readouts. The other control panel contains the flow, pressure,
and tamperature indica*ors, and various control valvss and
switches. A granhic display directly helow the main control
panel vhich shows +*he status of “he pumps and valves at all
times., The vanel also indicates the relative position of the
pressure qgauges and other items of concern to the operator. The
use of this panel will improve operator corprehension and assist
in tronhle shooting operations. Th2 various sample lines and
return lines enter *he sample station enclcsure (which is mounted
flush aqgainst the secondary containment wall) through tke back by
way of a peretration ir the steam tunnel wall.

18.1.21.3.2.8.1 Gas_Sampler
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The gas sample system is designed to operate at fpressure ranging
from sub-atmospheric to the desiqn pressures of the primary
containment one hour after a loss-of-coolant acciden+<. The gas
samples may be passed througqh a particulate filter and silver
zeolite cartridge for determination of particulate activity and
total iodine activity by subsequent gamma spectroscopic analysis.
A radiation monitor is mounted close to the filter tray to
measure the activity buildup on +the cartridges. Alternately,’ the
sample flow bypasses the iodine sampler, is chilled to remove
moisture, and a 15 milliliter grabk sample can he ftaken for
determination of gaseous activity and for gas ccmposition by gas
chromatography. The gas is collected in an evacuated vial using
hypodermic needles in a manner anraloqous to the normal cff-gas
samples. VWhen purging the drywell and wetwell gas sample lines
“0 oh*tain a representative sample, the flow is returned to the
vetwell; however, during purging of the secondary containment
line and when flushing the sample panel lines with air or
nitrogen, flow is returned =0 secondarv containmant. The sample
station desian allows for flushing of the entire sample panel
line from +the four position selector value through the needles
with either air, nitrogen, or the gas to he sampled. This
capability will minimize any possible cross contamination between

‘the various samples.

e S SN N ST L SN N et o L e v i e o S s e D e e e e

The licguid sample system is desiqned to orperate at rpressures from
0 to 1500 psi. The design purge flow of 1 gpm is sufficient to
maintain turbulent flow in the sample line and serves to
alleviate cross contamination hetween samples. The purqge flow is
returned to the suppression pool. The liquid sampling system is
desiqned to allow routine demineralized water flushing of the
system lines from a point hetween the two ccolers in the piping
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s+tation through the sampling needles. Using the hydro-test
connection which is outside the sample panel, it is also possible
to backflush all the liquid sample lines +through the sample tap
point. This will allow for clearirnq of plugged lines. All
liquid samples are taker into 15 milliliter septum bottles
mounted on sampling needles. Ta the normal lineup, the sample
flows through a conductivity cell (0.1l to 1C00 micromhos/cm and
through a ball valve bored ont to 0.10 milliliter volume. After
flow through the sample panel is established, the ball valve is
rotated 90° and a syringe, connected to a line external to the
parnel, is used to flush the zample plus a measured volume of
diluent (generally 10 milliliters) through the valve and into tha
sample bottle. This provides ar initial diluticn of up to 100:1.
The sample bottle is contained in a shielded cask and remotely
positioned on the sample needles through an opening in the bottonm
of the sample enclosure. Alternately, the sanmple can be diverted
through a 70 milliliter bomb to obtain a large rpressurized
volume. This 70 milliliter volume can be circulated and
depressurized into a gas sampling chamber. A 15 milliliter gas
sample can then he obtained through a hypodermic needle for gas
chromatoaranhic and radioisotopic analyses of the dissolved gases
associated with the 70 milliliter liquid volume. Ten milliliter
aliquots of this deqgassed liquid car then be taken for off-site
(or on-site depending on activity level) analyses which require a
relatively large undiluted sample. This sample is obtained
remotely using the large volume cask and cask positioner through
needles on the underside of the sample station enclosure.
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The sample station enclosure is vented tc secondary containment
via +he main steam line tunnel. Ventila*icn is motivated by
differential pressure between the turbine and reactor bhuildings.
The ventilation rate regquired for heat removal during operation
is about 40 scfm. The ventilation duct is sized for less than
100 scfm at l/4 inch of water differential pressure when the
enclosure is opened for maintenance. Standby air flow will be
about 3 scfm and can be reduceé by taping all openings. A
pressure gauge is attached to the sample station enclosure to
monitor the pressure differential bhetween the enclosure and the
general sampling area in the turbine building. This will assure
the operator that airhorne activity in the sample enclosure will
be swept into secondary containment. . .
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The sample station is provided with a sump at the bottom of the
sample enclosure which will collect any leakage within the
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anclosure. This sump can be isolated and pressurized,
discharqging into the sample station liquid return line +o and
hence into the suppression pool.

18.1.21.3.2.4.5 Sample Handling Tools and Transpor*
Containers
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Appropriate sample handling tools and transporting casks are
provided. Gas vials are installed and remcved by use of a vial
positioner through the front of the gas sampler. The vial is
then manually dropped into a small shielded cask directly from
the positioning tool. This allows the operator to maintain a
distance of about three feet from the unshielded vial. This cask
provides about 1-1/8 inches of lead shielding. A 1/8 inch
diameter hole iz  drilled in the cask so that an aliquot can be
withdrawn from the vial with a gas syringe without exposing the
analyst to the unshielded vial. .

The particulate and iodine cartridaes are removed via a drawer
arrangement. The quantity of activity which is accumulated on
the cartridge is controlled by a combination of flow orificing’
and time ccntrol of the flow valve openrning. In addition, the
deposition of iodine is monitored during sampling using a
radiatior detector installed in the sample staticn next to the
cartridqe. These samples will hence be limited to activity
levels which %will not require shielded sample carriers.

The small volume (diluted) liocuid sanple cask is a cylinder with
a lead wall thickness of about two inches. The cask weighs
approximately 65 pounds and has a handle which allows it to be
carried by one person.

The 10 milliliter undiluted sample is taken in a 700 pound lead
shielded cask which is transported and positioned by a four-wheel
dolly. The sample is shielded by about 5-1/2 inches of lead.
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The PASS isolation and control valves, sample station control
panels, and auxiliary equipment are c¢onnect2d to an Instrument AC
Distribution Panel which is powered from an Engineered Safequard
System (FESS) bus. Following a loss of off-site power, the ESS
bus is powered from the on-site diesel generators and backed up
by batteries. The Reactor Building Closed Cooling Water Systenm,
which is needed for the sample coolers, is also powered from the
emergency diesel qenerators following a loss of off-site powver.
Compressed air for the air—-operated valves comes from compressed
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air cylinders, thus eliminating any dependence on *he plant
compressed air systen.

aration/Chenmistry and
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18.1.21.3.3 Description of Sanm
Nuclear_Counting F

I A I e e T ——

]
p ©

After the samples are obtained from the samrle staticn, they will
be transported to a sample preparation/chenmistry arca. There
they will be diluted as necessary and appropriate aliquots taken
for chemical and radioisotopic analyses. The tvradioisotopic
analysis will be done in a separate counting area whersa
backgqround radiation can he kept to a minimun. Two different
facilities will be available to plant personnel tc perform the
above tasks. The primary facility is the existing chemistry
laboratory and counting room which is at elevation 676', the
ground level of the control structure. A Lackup sample
preparation/chemistry area and counting rcom is provided in the
Emergency Operations Facility (EOF) which is located 2500 feet
south—-west of the control structure. In addition to these on-
site and near-site facilities, which are in*ended to handle the
gas samples and the diluted liquid samples, prior arrangements
have been made with an independent off-site lahoratory for
analysis of the undiluted 10 ml liquid samples.

18.1.21.3.3.1__0On-Site Chemistry_lLaboratory _and_Counting_Room

The plant shielding study results, presented in Suhsection
18.1.20.2, show that following an accident, the chemistry
laboratory will be a Zone II area (£100 mR/h). Therefore, the
existing facilities will be accessible at least for intermittent
use following an accident. The most direct route between the
sample station and these facilities is through areas of the
turbine building which should bhe Zone I areas (<15 mR/h)
following an accident. The chemistry labcratory is equipped to
provide the capability to handle the gas samples and the 0.1 ml
dAilutad liquid samples. The wmaximum activity of these samples
will be 0.7 Ci and 0.3 Ci, respectively, using one-hour decay and
the fractional releases of core inventory specified ky NUREG-0578
(see Section 18.1.21.3.5).

The laboratory maintains a dedicated inventory of items such as
lead bricks for shielding, gas syringes, gloves, reaqgents for
analyses, etc., which will be needed in case of an accident. The
laboratory is equipped with a gas chromatograph, pH nmeterz,
conductivity meter, turbidimeter and other instrumentation needed
to perform the required analyses. This equirment however, may
not be dedicated exclusively to post-accident analysis. Supplied
air or self-contained breathing masks will be available in the
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avent of high activity levels in the ventilation supply or
accidental spills in the laboratory.

The existing counting facility located ad-jacent to the chemistry
laboratory is well equipped *o handle the ganma spectra analyses
recuired for post—-accident samples. The ccunting room is
aquipped with two Ge ({Li) detectors with four inch lead shields
connected to a computer based analyvzer system. The system has
automatic peak search and isotope identification capabilities.
The Ge(Li) detector and shelf assembly in the lead shield can he
well isolated and the capability to purge +he volume within the
shield with compressed gas will be provided. This will help
prevent atmospheric noble gas activity released during an
accident from swamping the detector.

18.1.21.3.3.2 EOF Sample Preparation/Chemistry and Couniing
Facilities
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The sample preparation and counting rooms located in the near-
site EOF serve as backups to the on-site facilities. The EOF is I
2500 feet from the control structure and is directly accessitle
from the site by road. Travel time from the sample station to

the BOF is less than 30 minutes. The backup facilities will be |
activated whenever the on-site facility beccmes inaccessible or

if additional lab space or counting equipment is needed to handle
the increased work load in the on-site facility resulting frcm an
accident. The sample preparation/chemistry room is furnished

with a radicisotope lahoratory hood, about 14 feet of lahoratory
cabinets and benchtop workina space, a small sink draining to a
removable carboy, and at least a S-gallon supply of demineralized
water in plastic carboy mounted on the wall over the sink. The
hood is eauipped with a HEPA filter unit. Althouqh some I
analytical instrumentation mayv be kept in this room, it is not
meant to completely duplicate that in the on-si‘te laboratory.
HYowever, the facility is fully equipped tc handle the necessary |
dilutions and manipulations to prepare samples which come
directly from the sample station for gamma spectroscopic
analysis. Additional instrumentation for the reguired chemical
analyses will bhe brought from the on-site labora*ory as needed.
Ckemical reaqgents, glassware and other miscellaneous equipment
will be stocked in the facility. A supply cf lead bricks is also
kept in this room for use as temporary shielding. A lead brick
cave for storage of samples is also provided. The EOF counting
room will contain as a mirimum a high resolution gamma-ray
spectrometer system. The system is capable of characterizing and
guantifving the gamma activities of reactcr coolant and
containment atmosphere samples. The intent is to make this
system similar to the on-site systen.
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The EOF has-its own diesel generator which will be capabkle of
supplying the electrical power reeds for the facility during loss
of off-site power. )
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A Xey part of the SSES approach to post-accident sanpling is the
establishment of prior arrangements with an off-site independent
laboratory for confirmatory ard supplemental analyses. The
capability of the off-site laboratory will also he used o0 meet
che requirement for chloride analysis. The reason for using the
off-site laboratory for chloride and as a kackup for other
analyses is to prevent having to handle and analyze undiluted
coolant samples which may have activity levels in the curie per
milliliter range. The on-site and EOF facilities are not
designed to handle sources of this maanitud2. The analyses of
undiluted samples can be done in a safer manner by laboratories
with facilities and personnel specifically built and trained to
handle high-activity sources. The following is a description of
the significant features of the off-site laboratory:

a) A formal mechanism exists to allow for initiation of post-
accident services at any ;ime (24 hours/day) .

b) Hritten procedures must be controlled and maintained for
each of the analyses described in Table 18.1-6. The
analysis procedures must he qualified for use at the
activity levels given in the tabhle. This requirement may be
satisfied by referencing the appropriate li=merature, by
calculations, or by undertaking a testing progranm.

c) Laboratory equipment and facilities for the required
analyses must be available and maintained in werking order
such that analyses may be completed within 24 hours of the
zeceipt of the sample.

d) Provision will be made for the practice or exercise of each
aspect of the off-site analysis work at the option of the
utility.

e) Equipment will he available for the timely *ransmission and

receipt of information and rasults (telecopier and/or telex)
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After a decision is made to obtain a sample, the designated
sample station operators (2) will proceed to the sample station
with the necessary equipment.

Since all the pos:t-acciden* sample lines (excepit for the
secondary containment atmosphere) tap off-lines which are
isolated following a containment isolation signal, the sample
station operator must confirm.with the ccntrol room that the
necessary isolation valves are open. (A telephone extension to
+he control room will be installed close to thé sample control
panels for this purpose). The control rocm must also activate
the vAccident Sample Station Permissive Switch" fo allow the
sample station operator control of the "isclation and control
valves" which are part of the post-accident sampling system.

After switching the "Haster Shutoff Valve Control" to the "open"
position, the operator is ready %o open the valve(s) controlling
flow from the desired source to the sample station. After
opening *he necessary control valve(s), the operator goes to the
"sample station control panel". This panel controls the valves
which are part of the piping station and those in the sample
station enclosure in the turbine huilding.

Following a series of presampling checks and procedures
including: ad-justment of the enclosure damper %*0 insure adequate
cooling, checks of demineralized water and nitrogen supplies,
flushing of system with demineralized water, draining the trap
and sump, etc., the system is ready for oktaining the sanmples.
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A standard l4.7 milliliter off-gas vial is rlaced in the gas vial
positioner and inserted into the gas port on the front of the
sample station. The desired sample location is selecied by
switch and the gas is circulated until the sample lines are
flushed out with the gas being sampled. The vial and a small
volume of tubing remains unflushed; however, the vial and this
tubing volume are then evacuated. The sample is then drawn into
the vial by pressing and holding a pushbutt+on switch. If cross-
contamination is suspected due to incomplete evacuation of the
vial, the evacuation and fill sequence can be repeated using air
or nitrogqen flush before taking the firal sample, or the sequence
can be repeated with the desired sample gas until the operator is
assured that he has a representative sample. Fcllowing an air or
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nitrogen purqge of the sample lines, the gas vial positioner is
then removed from the port and the vial inserted into the gas
vial cask. The length of the vial positicner allows the op=rator
+0o remain about three feet from the vial during this operation.
The cask has a 10-inch carrying handle and can be easily carried
by one person down the stairs in the turbine building *o the
chemistry laboratory.

18.1.21.3.4.1.2 Procedure for Obtaining an Jodine Particulate

"The desired filter cartridge(s) are placed into a cartridge
retainer which is placed into the gas filter drawer. This drawer
slides into an opening in the front of the sample station
enclosure. The appropriate critical orifice is also chosen and
placed in the caritridge retainer. This will determine the flow
rate through the sampler and therebhy control the amount of
activity deposited on the filters. The operator then selects a
sanple location and flushes the sample line except for a short
piece of tubing going to the sample drawer. However, this line.
can be flushed with air or nitrogen prior to sampling if cross-
contamination between samples is suspected. In addition, as part
of the normal sampling procedures, this line is flushed with air
or nitroqgen after completion of each sample sequence and should
therefore be free of contamination for the following sample. The
operator has the option of using an automatic timer <o obtain
samples with collection times between 0 and 30 seconds or of
manually timinqg the sample for longer collection times. After
startinag the sample collection sequence, the operator will be
able to follow activity buildup on the filters kv observing the
radiation level readout on the control panel from the prohe
inserted next to the cartridges in the gas sample panel. After
sample collection is completed, the cartridqes are evacuated
using the vacuum from the gas pumpos and then £flushed with air ox
nitrogen to remove the noble gases. The filter drawer is
withdrawn and the cartridqge retainer with filters is placed in a
plastic bag. The bag is then closed, and depending on the
measured dose rate, it is carried by hand or attached “o a pole
and carried to the chemistry laboratory. No shieglding cask is
provided for these samples since it is possible to requlate the
amount of activity deposited on them. In addition, for ease of
counting, it is desirable 'to keep the activity levels on these
samples low.
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A 15 milliliter sample hottle with a neoprene cap .is placed in
the small volume cask which is then placed into a positioner
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attached to the sample station support frame. The sample needles
are exposed by pulling out the lead shieldinqg drawer under *he
sample statior enclosure. The cask holding the sample hottle is
then swunqg into position under the sample station and ths sample
bottle raised intc position so the needles penetrate the neoprens
cap. After aliqning the proper valves, the =zamcle lines from the
selected source throuah the piping staticn are flushed with
return flow to the wetwell. After these lines are flushed, the
bypass valve in the piping station is clcsed and the sample flows
to the sample station through the calikrated volure sample valve
and back *o the wetwell. After sufficient flushing, the
calibrated valve is rotated 909 into alignment with the line to
the sample bottle. A syringe filled with up to 10 ml of
demineralized water is connected onto a line at the front of the
sample station and this water is injected to wash the sample
captured in the ball valve into the sample bottle. The syringe
is then removed, filled with air, re-attached and the air
injected to force out all water remaining in the line through the
sample needle and into the sample bottle. The rinsing action of
the wvater followed by the air purge of the line should reduce
cross~contamination between different samples. The calibrated
sample valve i1s returned to the purge positicn and the sample
lines, from the second cooler in the piping station, through the
sample valve and back to the suppressor pcol are rinsed with
demineralized water. The operator then returns to the sanple
station, remotely lowers the sanple bottle into the cask, screws
a top plug with carrying handle into the cask. The cask is then
carried down the stairs to the chemistry laboratory. Although
one person can carry the cask, a pole with a hook in the middle
will be available to allow two people to carrv the cask wmore
easily.

4

18.1.21.3.4.1.4 Procedure for Obtaining a Large Liquid Sample
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A standard off-gas sample vial is placed in the gas vial
positioner and inserted into the dissolved gas sampling port on
the front of the liguid sample panel and a 15 milliliter sample
bottle i=s placed in the large volume sample cask. The sanmple
cask is positioned under the sample enclosure using a four-
vwheeled cart. The cask is raised into position and the sample
bottle raised out of the cask and onto two needles using a remote
mechanism. When the cask is properly positioned, the operators
will be shielded from the sample during all subsequent
operations. After attaining the proper valve lineup, the sample
lines are first flushed through the piping staticn and then
through the sample station lines including the 70 milliliter hold
up cvlinder and qas breakdown circulation locp. After completing
the flush cycle a fixed volume of the pressurized liquid is
isolated.and a measured amount of a tracer gas is injected. The
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isolated volume is then depressurized by opening a valve to a
previously evacunated 15 milliliter gas collection chamber. -The
operator now has the option of either collecting the dissolved
gas sample in an evacuated vial or releasing it to the
suppression pool atmosphere. If a dissolved gas sample is
collected, it is handled and transported in *he same manner as
the containment gas sanmple discuss=d previously. The operator
also has the option of collecting a 10 milliliter sample of the
degassed liguid or allowing it to bhe flushed %fc the suppression
pool during the subsequent damineralized water flush cycle. If a
large volume sample is desired, it is drawn into the evacuated
14.7 milliliter sample bottle. To minimize cross-contamination,
the system can be cycled several tires through all the abhove
steps before taking the final larqge volume sample. The dissolved
gas and ligquid sample system is then flushed with demineralized
water to minimize radiation levels while removing samples from
the station.

The sample bottle is then remotely lowered from *he needles into
the shielded sample cask which is lowered on the cart and pulled
out from under the sample enclosure. A lead plug is then
inserted in +the opening of the cask and the cask can he easily
moved to the elavator in the control structures usinqg the
positioning cart. By using this elevator no steps are
encountered when moving the cask from the sample station to
qground level. The shielding study results (see Subsection
18.1.20.3) indicate that this elevator should bhe accessible from
a radiation level standpoint. In case of loss of off-site power,
the elevator will be out of service since no emergency power is
provided. However, *he undiluted sample is only essential for
determining the chloride concentratior which is not required
until four days after sampling. This will allow a reasonable
time for the restoration of off-site power. However, if after
two days off-site power is not restored, arrangements can be made
to lower the sample cask from the turbhine operating floor to
ground level through one of three open hatches. Since the
undiluted sample 1is to be sent to an off-site laboratory, prior
arrangements will be made to have a shipping container sent from
the off-site laboratory or have one available on-site. The
current intent is to have several shipping containers built which
will hold the large volume casks, thus avoiding the exposure
which would result from trying to transfer the sample from the
sanpling cask to another container.
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18.1.21.3.4.2.1 Introduction
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The PASS provides a means of obtaining primary coolant,
suppression pool, and primary anrd secondary containment air
samples for radiochemical and chemical analysis following a major
reactor accident. Because of the extremely high radiocactivity
levels associated with extensive fuel damagc, the PASS and its
auxiliary suppor:t was developed with the philosophy of providing
the capability of ohtaining the necessary sanples and of
performing on a timely basis those analyses, as required, for
immediate plant needs, or as defined by requlatory requirements.
Procedures and arrangements will be established for shipping
samples to facilities having the experience and equipment
appropriate to performing detailed and accurate chemical analyses
on multi-Curie level samples.

The analytical procedures chosen will satisfy the philosophy of
performing only those analyses as reauired for coperational
support, of minimizing personnel exposure and contamination
hazards, and of depending upon outside analysis for extensive
analysis and long-range operational needs. Tests were performed
by General Electric to assess the effects of high fission product
levels on the sugqgested analytical methods. The type of fuel
damage associated with the release of megacurie quantities of
iodine and other activities also has the potential for releasing
kilogram quantities of stable or very long lived fission
products. It is conceivahle that the primary coolant might
contain 10-20 ppm of iodide and bromide. Also, the release of a
major fraction of the core inventory of cesium and rubidium may
sliahtly raise the primary coolant pH. Such releases will also
cause an increase in the coolant conductivity while radiolysis of
the water will probably contribute to the formatior of low levels
of hvdrogen peroxide. Depending upon the concentrations, thesas
are all possible analytical interferences with the required
analysis. Of these, the iodide/bromide interference with the
chloride procedure is probably the most severe. However, since
the requirement for chloride analysis will be satisfied by
sending the samples to an off-site laboratory, the chloride
procedure heing proposed for the on-site lakoratory is only to
obtain a rouqh upper limit. The effects of radiation
interference have been generally evaluated and are summarized in
Subsection 18.1.21.3.6.
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All sample bottles, iodine cartridges, etc., will be numbered or
otharwise identified prior to sampling. This will eliminate
unnecessary 2xposure as a result of handling high level samples
for the purpose of attaching labels. A centralized logging
system will bhe developed to keep track of sample aliguo*
identification, dilution factors, sample disposition, etc.

Liquid samples "will be taken at the sample station in septum type
bottles and transported to the analysis facility in lead
containers. Sample aliquots are then taken from the septum
bottles for analysis or further dilution. Aliqueting and
transfer will be performed using shielded contairers, or behind a
lead brick pile. Calibrated hypodermic syringes will be used for
aliquoting the higher activity samples. Tcngs or other
holding/clamping devices will be available for holding the sample
bottle during the transfer and dilutions to reduce hand and bhody
exposure. lUnless prohibited by the intended analysis, dilutions
will be done using very dilute (about 0.01N) nitric acid as the
diluent +to minimize sample plate—out problems.

Reactor coolant activiiy levels on the order of 1 to 3 Curies per
gram would require a dilutiorn factor of 1x10S, or larger, for
gamma ray spectroscopy samples. As an example, a typical series
of dilutions miqght be 0.1 ml (100 lambda) added to 10.0 ml at the
sample station, followed by further diluting of 0.1 ml to 100 ml
in the laboratory. An aliquot of 0.1 ml wculd then be taken from
the second dilution for counting purposes.

Gas samples are taken at the sample station in the same 14.7 ml
septum bottle used in the nrormal offgas sampler. A lead carrier
is furnished with a small hole at the septum end so that a gas
sample can be withdrawn from the carrier using a hypodernic
syringe without having to handle the bottle.

Samples taken from the gas sample bottle wil either be inijected
into a qas chromatoqraph for analysis or used to dilute the
gaseous activity for gamma spectroscopy purroses. The dilutions
will be performed in a manner analogquous to the liquid samples.
Fractional milliliter samples can be transferred to new 14,7 ml
gas bottles withou%t concern for sample leakage dua o
pressurization. For larger volume aliqucts a gas syringe will be
used to draw a partial vacuum in the hottle prior to sample
transfer.

Since there is no initial dilution of the gaseous activity at the
sample station, extensive dilution may be required in the
laboratory.
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a. Introduction

The chosen procedures are not necessarily the most sensitive nor
the mest accurate. They were chosan primarily on the basis of
simplicity, stability and availability of reagents, minimunm
radiation exposure, and least likely to cause ma-jor contamination
problems. They have been tested for radiation sensitivity and
are suitable for use at the PASS design hasis source term of 2.8
Ci/qm, and whare applicable, with ¢he designr basis 0.1 ml to 10
ml dilution at the sample station.

b. Boron Analysis ~ Carminic Acid Method

The chosen HACH method closely follows the ASTH D3082-74,
"Standard Test ‘Method for Boron in Water, Method A - Carminic
Acid Colorimetric Method." The HACH procedure is suqggested
because the reaqgents and standards are available in small
quantities, are conveniently packaged, and can be guickly
prepared. It is estimated that the complete analysis, including
reagent preparation, can be performed in 40 minutes.

This method was tested to ke satisfactory for use at the maximunm
expected activity levels. The analysis is desiqgned for boron
concentrations in the range of 0.1 to 10 gpm cf boron. This
sensitivity is particularly suited to the sample station's 0.1 ml
to 10.0 ml dilutions since this corresponds to a range of 100 to
1000 ppm in the undiluted coolant.

C. Chloride Analysis ~ Turbidimeitric Method (see also the
discussion on ccnductivity)

The chosen method was developed by the General Electric Reactor
Chemistry Training group. The procedure is very similar to a
HACH Chemical Co. procedure, "Turbidimetric Determination of
Trace Chlor-ide in Water".

The minimum quantity of measurable chloride by this prdéedure is
0.5 q. If S ml of the 0.1 to 10 ml primary coolant dilution is
used for analysis, the minimum measurable corcentration would he
10 opm.

Using the 10 ml. direct primary coolant sample greatly increases
the sensitivity for measuring chloride. A one ml of aliquot of
this sample could be analyzed at the 0.5 to 1.0 ppm level.

Tests of the radiation sensitivity of the methcd showed that

activity levels comparable to the PASS design hasis source terms
resulted in the equivalent of 1.8 ppm Cl— in the primary coolant
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for the 0.1 to 10 ml dilution. This was deemed to ke
insignificant, as it is bhelow the sensitivity limit, and more
importantly, interference from the larqge arount of stable fission
product halides potentially associated with the scurce terms will
far out-shadow the radiation effect itself.

Tests were also performed on the addition of 500 yg of horon
added to 0.5 to 20 ug of chloride. Yo interference was observed
with the turbidimetric procedure.

d. Measurement of pH

Indicator paper for pH will be used for activity levels below 10%
of the desiqn basis source terms.

The irradiation tests indicated that at 10% of the design basis
source terms, the color stability was adequate given only a drop
of solutiorn ard less than a S5-minute exposure.

Using this method, pH measurements can be taken at the small
volume sampler by placing a piece of the paper into the sample
bottle and using an air filled syringe to blcw several
approximately 0.1 ml aliquots from the sample valve into the
bottle to moisten the paper.

This tvpe of sampling approach can also be used to obtain a small
sample for possible electrochemical pE measurement. Lazar
Research Labs, Inc. manufactures a micro-pil electrode which
functions on microliter samples. This electrode or similar
micro-probe is currently beinqg evaluated for use at source term
areater than 10% of desian basis.

Indicator paper for pH can cover the range from 1-11 and
distinquish differences of 0.25 pH units.

At very low conductivities, conductivity itself may be the best
indicator of the pH. For instance, at 0.2 micromho/cm, the pH is
bounded by 6.3 to 7.6, which is well within the %echnical
specifications for normal operaton. Thus, the conductivity
should serve as an adequate indicator of pH as long as
conductivity is sufficiently low that it is impossible to b2
outside the technical specifications limit.

2. Conductivity Measurements

The Post Accident Sample Station is equipped with a 0.1 cm—1
conductivity cell. The conductivity me+er has a linear scale
with a six position range selector switch to give conductivity
ranqges of 0-3, 0-10, 0-30, 0-100, 0-300, and 0-1000 micromho/cm
when usinrg the 0.1 cm—?! cell. This conductivity measurement
system will be used to determine the primary coolant or
suppression pool conductivity. During normal operation the BHR
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“echnical specifications require maintaining the primary coolant
helcw 1 micromho/cm, and conductivitiy measurements are the
primary method of coolent chemical control.

m Conductivity measurements are, of course, non-specific, but they
serve the important function of indicating changes in chemical
concentrations and conditions. Perhaps even more important, in
the case of the BWR primary coolant, the ccnductivity
measurements can es+tablish upper limits cf possihle chemical
concentrations ard can eliminate the need fcr additicnal
analyses. For example, if the conductivity is measured to he

<

micromho/cm, the upper limit on the chloride concentration 1is
ppnm.

0
4

S.
l.

[

The conductivity measurement can also be used tc bound the
possible range of pH values. This relationship is shown in
Fiqure 18.1-11.

At a specific corductance of 1.0 micromhos/cm the pH must he
between 5.6 and 8.7. Furthermore, a pH of S5 and a specific
conductance of 1.0 is an impossible situaticn since the
conductivity is not large enough to support a hydrogen ion
concentration of 10-SN. Fiqure 18.1-11 can, therefore, be used
to great advantage in checkinag or aqreement between pH and
conductivity measurements and possibly eliminating the need for
pH measurement if the conductivity is very low. In general,
accurate pH measurements are difficult to make in very low
conductivity water as the impedance of the solution may be

“ significant compared to the impedance of the measuring device,
and conductivity measurements are usually considered a bhetter
indicator of the maximum H* or OH— concentration.

After the samples have been brought tc the chemistry laboratory
and appropriately diluted, they can ke carried without shielding
to the counting room which is ad-jacent to the chenristry
laboratory. The appropriate dilutiocn factors will be somewhat
dependent upon the detector and shelf arrangements available. A
prior determination of the maximum desirable dose rates for the
various shelf confiquration will be made to minimize this
problem. The present high resolution, high efficiency Ge(L1i)
detectors, coupled with the multichannel analyzers, and computer
data reduction in the on-site counting rocm will easily handle
+he analysis of these samples.

The gas samples will be counted in the standard off-gas sample
vials and the liquid samples will be counted in the standard

sample bhottles used during normal operation since calibration
curves for these geometries will be available and reqularly
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updated. Calibration curves will also be availakle for the
particulate filter and iodine cartridge geometries, In general,
the' counting of the post~accident samples will follow the normal
counting room procedures. A special pos*t-accident libcary will
have to be developed for use by the computer peak search and
identification routine %o supplemen% the normal isotope library.
"he post-accident peak search and identificaticn library will
contain the principal gamma rays of the fcllowing isotopes in
addition to the standard activated corrosicn prcducts:

Noble gases: Kr-85, Kr-85m, ¥r-87, K--88,
Xe-131lm, Xe-133, Xe-133m, Xe-135

Iodines: I-131, I-132, I-133, I-135
Cesiums: Cs=-134, Cs-137
Others: Ba/La=-140, Ce-1l41, Ce-1l44, Ru~-106,

Te-129, Te-129m, Te-131, Te-131lm, Np-239

If the levels of noble gases in the ambient atmosphere
surrounding the detector is hiqh enough to cause significant
interference or overload the detector, a compressed air or
nitrogen purqe of the detector shield volume will be maintained.
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2 gas chromatoqraph will be used to measure hydrogen, nitrogen
and oxygen concentrations in containment atmosphere and dissolved
gas samples. The gas chromatogqraph will be located in the
chemistry laboratory and vented +o a laboratory hood. Samples
for gas analysis will be used undiluted frcm the sample vials and
iniegted into t+the gas chromatograph. Since the sample sizesg
needed for the analysis will range from 0.1 tc¢ 1 milliliter, it
may be necessary to place a temporary lead shield around the
instrument. The analysis of the drywell, wetwell, and secondary
containment samples will be done using standard procedures.
Calibration curves for the instrument will be prepared and
periodically updated.

In the mixture of hydrogen, oxygen, nitrogen, and possibly
krypton, the analysis sensitivity should be sufficient to detect
any of these constituents at the 0.1% by volume level, or lower,
providing the Kr:N ratio in this mixture does not vary by more
than a factor of 10 in either direction. At the 0.5% level the
analysis should be accurate to within 20% c¢f the measured
concentration. At concentrations above 1%, the analysis should
be accurate to within 5% of the measured concentration.

The dissolved qés sample will contain krygtcn or other tracer in

addition toc oxygen, nitrogen, and possibly hydrogen. Although
the analysis of the dissolved gas sample for hydrogen should be
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reliabhle, *he analysis for oxygen and nitrogen presents several
difficulties. The ma-jor problem is due *to the incomplets
avacuation of the sample vial which initially ccntains air. A
partial vacuum (#4-5 psia) is drawn on the vial Lefore the sample
is taken, however, this leaves a sigrificant amount of air in the
vial. This may not be a significant problem if the amount of
dissolved oxvgen or nitrogen stripped from the ccolant is large
conpared to that left in the evacuated vial, since a correction
can be.made based on the pressure measurements taken hefore and
after taking the sample. However, dissolved oxygen and nitrogen
is not required by NUREG-0737, which states that determination of
dissolved hydrogen gas in the coolant is adequate. Tn case the
need should arise, a procedure will bhe established tc tap off the
sample line in the sample station and run this to an in-line
oxygen monitor. The flow would then return to the liquid return
line to the wetwell.
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Short term sample storage areas will be provided in the chemistry
laboratory and counting rooms in both the cn-site and EOF
facilities. An area for long term storage of the samples will be
designated at a later date. Low level wastes generated by the
chemistry procedures will be flushed to radwaste in the on-site
chemistry laboratory and collected in removable carboys in the
EOF. The carboys will then he taken 0o an on-site location for
disposal to the radwaste system. Ul*imate procedures for
disposal of the sanples will be determined later: however, after
a sufficiently long decay period, +he activity levels will be
significantly reduced. This will eas2 exposure prohlems during
disposal.

System_Testing _and Oparator Training

To ensure the long-term operahility of the PASS, it will be
tested semiannually. Samples will be taken from all gas sample
points; however, the number and type of liquid sanples taken will
he based on the operating status of the reactor at the time. The
semiannual functional testing will also serve to maintain
operator proficiency. In addition fto the scheduled tests, the
system will be used for operator training on an as-needed basis.

To ensure an adeaquate pool of qualified PASS operators, a formal
training program will be established. This program will be part
of the chemistry technician qualification rrecgram. All plant
chemistry fechnicians ard chemistry managenent personnal will be
required to show competence in the operaticn of the sanmnple
station and the chemical analysis procedures.
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18.1.21.3.4.5_ _Core_Damage_ Esiimation_Procedure
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A revised core damrage estimation procedure to bc used on hoth
units will be developed prior to the start up fcllowing the first
refueling outage of Unit 1.

18.1.21.3.5 Dos2_Rate Ana1v51s

Radiocactivity source terms were calculated for use in design of
the PASS shieldina. These source terms are f£cr a LOCA assuming a
release of fission product aciivity ac defined by NUREG 0578.
Source terms were calculated for a three year reactor operation
at 3293 MWt. For the purposes of specifying shielding design
source terms, a decay period of one hour has been assumed between
reactor shutdown and initial sampling. Although there is no
decay period specified in NUREG 0578 the source terms calculated
for PASS still result in a conservative desiqn. The PASS is
desiqned to limit operator whole body exposure to 100 mRem as a
result of taking and analyzing the sample. NUREG 0737, on the
other hand, limits the operator exposure to less than 5 Rem whole
body exposure for the entire operation.

Using a one hour decay and the fractional releases of core
lnventorv specified by NUREG 0578, the primary coolant and
primary containment atmosphere fission prcduct concentrations are
calculated to be 2.6 Ci/qm and 0.046 Ci/cc, respectively. Using
these fission product concentrations, gamma radiation source
terms were determined in terms of MeV/sec for ten gamma enerqy
groups. These radiation source terms were used for shielding
desian and sample dose rate calculations. Assuming point
sources, the calculated dose rates per unit volume of coolant and
containment atmosphere are 125 R/h/gm and 1.8 R/h/cc at 4 inches,
ragpectively.

Thus, the 0.1 milliliter reactor sample wculd have a maximum
exposure rate of about 12 R/h at # inches and 14.7 milliliter
vial of containment atmosphere at STP would have an exposure rate
of 25 R/h at 4 inches. Using the calculated source terms, dose
-ate estimates resulting from activity in the sample station and
sanmple casks were calculated for various distances. The results
are qiven in Table 18.1-7. These dose rates will he used in a
+ime—-motion study to estimate the total integrated doss expected
during sampling and analysis after the sample station is
operational.
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Some scoping tests were performed to s*udy the effect of high
f£ission product levels on the proposed analytical procedures.
The core inventory of individual nuclide bke%ta enerqgies in terms
of MeV/second/Mwt after one hour decay was taken from the same
CTNDER run as used to calculate the PASS activity source terms.
The BNURFG-0578 rzlease fractions were used tc¢ deternine the
fraction of the core inventory dissolved in the primary coolant.
The "all other" cateqory was iqnored as at a 1% release fraction
the dose contribution from these nuclides is negligible compared
to +he 50% halogen and 100% noble gas releases. The results ace
showr in Table 18.1-13. For the sake of simplicity, it was
assumed that the gamma enerqy deposition in the sample was
negligible compared to the beta enerqgy derpositicrn. It was also
assumed that 100% of the beta enerqgy was absorhed in the sample.
The net result, 1.92x106 Rads/hr, 1s conservative as the gamnma
enerqy absorption for small samples would be much less than the
beta enerqy escaping the solution. '

Dose rates approaching 2X106 R/h are availahle in the VNC Co-60
irradiation facility. At 93 erqgs/q/R/h, this ccrresponds to
1.8x106 Rads/hr, and approximates the calculated maximum enerqgy
deposition possible for the reactor coolant. Tests were rTun to
determine the effects of radiation on the conductivity, pH,
chloride, and boron analytical procedures. The true energy
deposition within the irradiated sample holders was determined by
Fricke dosimetryvy using the sample holders as dosimeters. Except
for conduc+ivity and pH measurements, the dose rates were
considerably larger than would be encountered with the PASS
source terms. These higher dose rates were used to achieve a
hetter measurement of the radiation effect, and it was then
assumed that this effect would bhe linear with dose rate. It is
hoped to verify this assumption in later studies.

A 0.1 cm Balsbaugh conductivity cell and stainless steel holder
was irradiated at various mnositions in the & l/4-in. dia. Co-60
irradiation tube. The flow path from this, conductivity cell was
connected to a 0.1 cm Beckman conductivity cell downstream of the
cell under irradiation. Both static and flowing irradiation
tests were performed. The flow tests were performed at ca. 125
ccs/min with a 3 to 4 min flow delay bhetween the Balsbaugh and
Beckman cells., The Beckman cell, therefore, served to determine
if there were any relatively lonq lived radiaticn products
remaining in solution. An in-line thermometer was mounted in the
flow system downstream of the Beckman cell.




SSES-FSAR

18.1.21.3.6.2 Purification

A Gelman Water—IIzpurification unit was installed in the
conductivity cell flow loop. The output conductivity of the
water from the purification unit was 0.055 uS/cm, as indicated by
the purification units built in the conductivity meter. The
water flow was from the purification unit through the two
conductivity cells under study and back to the reservoir of the
purification unit. The output of the conductivity meter
associated with the irradiated cell was continuously recorded.
The highest radiation field in the 4 1/4 in. irradiation tube, as
measured by a Victoreen R Meter, was 7.4x10S R/h. The actual
cell enerqy absorbtion rate at this position was determined by
removing the conductivity element and using the cell holder as a
Pricke dosimeter container. The result, 9.8x10S Rads/hr was also
used to convert the R/h measurements at the other elevations to
Rads/hr by assuming a constant ratio between the field intensity
and the enerqy absorbtion. (This is not strictly true as the
photon enerqy distribution varies with the elevation in the
irradiation facility. Consequently, the fraction of the photons
penetrating the stainless steel cell holder will vary slightly.)

The results of these experiments are summarized in Table 18.1-14.
There was apparently some pickup of impurities from the flow loop
materials as 0.10 uS/cm was the lowest loop conductivity
observed. The 0.06uS/cm at the output of the purification unit
vas confirmed by connecting one of the flow cells immediately as
the output. . . ‘

In the case of the flowing measurements, there was a steady
increase in conductivity from 0.1l to 0.65 uS/cm as the
irradiation intensity increased from 1l.3x104 to 6.6x105 Rads/hr.
The conductive species which were formed were relatively stable
as there was little difference between the conductivity as
measured at the irradiated cell and the downstream cell. In
fact, when the flow was stopped and the conductivity of the
irradiated cell was allowed to come to equilibrium, the cell
could be removed from the radiation field and the conductive
would remain constant, at least up to several hours, the longest
period observed. The flow was secured at each irradiation
intensity and the conductivity was monitored until a steady-state
condition was attained. From the data in Table 2 it would appear
that a maximum conductivity is attained at about 2.2 uS/cm, and
that the conductivity diminishes with increasing radiation
intensity. The steady-state difference in cell ‘behavior at
6.6%x105 and 9.8x105 Rads/hr is unexplained.

It is suspected that the conductivity is due to the formation of
hydrogen peroxide, but this has not been confirmed. It is
obvious that there will be some radiation effect on the
conductivity at very high fission product concentrations. This
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does not appear too serious, however, as 2.2 uS/cm corresponds to
a NaCl concentration of 1.0 ppm. The concentration of stable
fission products, particularly I-127 and I-129, associated with
the hiqgh Curie concentrations will at the same time result in
considerably higher conductivities.

18.1.21.3.6.3__Conductivity of 10 ppm_ Chloride_(Cl—)_ Solution

Irradiation tests were performed to determine the radiation
effect on the conductivity of a dilute NaCl solution. It was
anticipated that if the pure water conductivity increases under
irradiation were due to the formation of Hy0,, this might be
suppressed by the presence of the Cl- ions. 1In this experiment
the NaCl solution was pumped from a reservior through the two
conductivity cells and back to the reservior. A common
conductivity bridge was used to alternately determine the
conductance of each cell, and thereby eliminate any bias between
different bridges.. The testing was done at the highest available
irradiation level, 9.8x105 Rads/hr. The solution temperature, as
indicated by a flow thermometer downstream of the unirradiated
cell, ranged from 59.5 to 60.2°9F. Several alternate conductivity
readings were taken on each cell approximately five minutes after
each change in condition, and when the cell conductances had
reached a steady value.,6K The average result for each condition is
given in Table 18.1-15. 'The difference between the cell readings
for any given set conditions is attributed to errors in the
stated cell constants. The conductivity of the flowing stream
increased by approximately 0.6 pyS/cm for both cells before and
after irradiation,, which may be the result of the generation of
some long lived species. This possibly is supported by the |
Beckman cell, which although located outside the radiation field,
showed a 0.6 uS/cm increase in conductivity during irradiation.
The puzzling observation was the large drop in conductivity of
the static solution during irradiation. This should be
investigated further.

-

18.1.21.3.6.4. pH.

Solutions of pH 3.8 and. 10.0 were made up using HCl and NaOH,
respectively. 1.0-Ion pH test paper was placed in aliquots of
these solutions and the solution was inserted into the 9.8x10S
Rads/hr position (as determined by Fricke dosimeter). A 10.0
minute exposure for a total dose of 1.6x105 Rads completely
destroyed the color in the acid solution and reduced the color
intensity of the basic solution to a pale green. This test was
then repeated using a 1.0 min exposure at the same intensity
level for an exposure of 1l.6x104 Rads. This exposure shifted
both solutions about 1/2 pH unit to the more acid side. The
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results would not necessarily indicate that pH indicator paper
cannot be used at the highest dose rates, but more importantly,
that the paper cannot be immersed in a relatively large volume of
solution. If the paper were merely moistened by a drop or so of
solution, most of the beta particles would escape the paper with
little energy deposition and the paper would not be surrounded by
a highly radioactive solution with the resultant beta field and
water excitation products. This subject is still under
consideration.

At source terms on the order of 10% or less of the maximum*, the
irradiation effect, for even an immersed strip, would be
tolerable at exposures less than 5 min, as it would result in
less than an-0.5 pH unit shift.

Some measurements were 'also made to determine the effect of
irradiation on pH electrodes. Long leads are needed on the pH

" electrodes in order to reach in the Co-60 irradiation facility,

and these electrodes were not available. We intend to order some
new electrodes and will continue this study. In the meantime, we
have irradiated a glass membrane pH electrode to 1.6x107 Rads at
a 9.85x107 Rad/hr intensity and found it still functions:
following irradiation. .

18.1.21.3.6.5__Turbidmetric _Chloride_Procedure ’

Using the maximum source term of 2x107 Rads/hr, ml diluted
primary coolant sample would have an internal beta exposure of
2x107 Rad/hr. The turbidimetric method calls for a total volume
of 25 ml. Therefore, even if the entire 10 ml of diluted sample
were used, the dose rate of the final analysis solution would be
less than 8x107 Rad/hr. Test solutions containing 0, 1, 5, and
20 /g9m of chloride in 25 ml were processed through the chloride
test methods in pairs. During the 15 min turbidity-formation
period, one sample of each set was irradiated at an absorbed dose
rate of 4.4x107 Rad/hr as determined by Fricke dosimetry. The

»~ s » "

| * The originally calculated source term was 1.9x107 Rads/hr.

Thirty-five percent of this source intensity,. however, is . .
due to noble gases which would escape solution in the
sanpling process., A 10% source term for pH measurement
. would then be approximately 1l.2x107 Rads/hr and a 5-min
exposure would correspond to a 1x107 Rad enerqgy absorption,
which is approximately the exposure causing a 0.5 pH shift.

18.1-70



SSES—-FSAR

pmaximum observed radiation effect was a difference of about 10
turbidity units between the irradiated and unirradiated 1 gm Cl
solutions. This difference is equivalent to about 10y /gm of
chloride in the 25 ml of solution being processed. Assuming this
increase in turbidity is proportional to the dose, the maximum
effect would be (10 pgm) (8x103/4.4x105) = 0.18 ugm. If only 0.1
ml of reactor water were used for the original sample, this would
be equivalent to 1.8 ppm of Cl- in the primary coolant. This
error is probably insignificant as the interference from all the
stable iodine associated with the hiqgh radiation intensity is
likely to be far largere.

The test data also indicates that as little as S ygm of Cl1— in
the 25 ml of test solution inhibits the formation of the
radiation-induced turbidity. It is suspected that the increased
turbidity is due to the precipitation of silver peroxide and the
S uygm 'Cl— inhibited the formation of hydrogen peroxide. In any
event, it was concluded that the test method is useful for
highyly radioactive solutions above the 10 ppm level, or for less’
radioactive solutions above the 1 ppm level. For low activity
samples which do not need to be diluted and where at least a 1 ml
of. sample is available, the method is useful above the 100 ppb
level.

18.1.21.3.6.6--Carminic-Acid Boron_Apalysis

Using the maximum source term of 2x106 Rad/hr, an 0.1l ml to 10 ml

diluted primary coolant sample would have an internal beta

exposure of ca. 2x104 Rad/hr. The colorimetric' method calls for

a total volume of 25 ml. Therefore, even if the entire 10 ml of

diluted solution were used, the dose rate of the final analysis

solution would be less than 8x103 Rad/hr. Test solutions |
containing 0 and 20 ygm.. of boron were processed through the boron |
test methods in pairs. During the 40-min color development |
phase, one sample of each pair was irradiated at an absorbed
gamma-radiation dose level of 4.4x105 Rad/hr as determined by 1
Fricke dosimetry. The maximum irradiation effect observed was a |
difference of 0.854 absorbance units between the irradiated an . ‘
unirradiated blank solutions. This difference is egqguivalent to -

about 27 ugm of boron in: 25 ml of solution being processed..

Assuming this difference is absorbance is proportional to the

dose, the maximum affect would be (27 uqm)(8x103/ll +4x10S) = 0.49

gn. If only 0.1 ml of reactor water were used for the original

sample, this is equivalent to a 5 ppm error in the prlmary

coolant analysis. This error is totally:- negligible in terms of

the levels of boron required for reactor shutdown. K
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18.1.22_ __TRAINING_FOR_MITIGATING CORE_DAMAGE_(II.B.U)

18.1.22.1-Statement of_ Requirement

Licensees are required to develop and implement a training
program to teach the use of installed equipment and systems to
control or mitigate accidents in which the core is severely
damaged.

Shift technical advisors and operating personnel from the plant
manaqger throuqh ‘the operations chain to the licensed operators
shall receive all the training indicated in Table 18.1-8..

Managers and technicians in the instrumentation and control,
health physics, and chemistry departments shall receive training
conmensurate with their responsibilities. .

Applicants for operating licenses should develop a training
program prior to fuel loading and complete personnel training
prior to full-power operation.

18,1.22.2-Interpretation-

[

None regquired.

18.1.22,.3-Statement -of Response

A course titled "Mitigating Core Damage" has been developed and
is available to all shift technical advisors and operations
personnel from the plant manager through the operations chain to
and including licensed operators to fulfill this training
requirement.., A course outline is provided in Table 18.1-9.

Managers and technicians in instrumentation and controls, health
physics, and chenistry are given training commensurate with their -
responsibilities - during accidents which involve severe core
damage.
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18.1.23. . RELIEF_AND-SAFETY_VALVE_TEST REQUIREMENTS_ (II.D.1)

Boiling-water reactor licensees and applicants shall conduct
testing to qualify the reactor coolant system relief and safety
valves under expected operating conditions for design-basis
transients and accidents.

Licensees and applicants shall determine the expected valve
operating conditions through the use of analyses of accidents and
anticipated operational occurrences referenced in Requlatory
Guide. 1.70, Revision 2., The single failures applied to these
analyses shall be chosen so that the dynamic forces on the safety
and relief valves are maximized. Test pressures shall be the
highest predicted by conventional safety analysis procedures.
Reactor coolant system relief and safety valve qualificaiton
shall include qualification of associated control circuitry,
piping, and supports, as well as the valves themselves.

Preimplementation review will be based on EPRI, BWR, and
applicant submittals with regard to the various test programs.
These submittals should be made on a timely basis as noted below,
to allow for adequate rev;ew and to ensure that the following
valve qualification date can be met:

@

Final BAR Test Program--0ctober‘1, 1980

Postimplementation review will be based on the applicants!'! plant-
specific submittals for qualification of safety relief valves.

To properly evaluate these plant-specific applications, the test

data and results of the various programs will also be required by
the following dates:

BRR Generic Test Program Results--July 1, 1981

Plant-specific submittals confirming adequacy of safety and
relief valves based on licensee/applicant preliminary
review of generic test program results--July 1, 1981

Plant-specific reports for safety and relief valve
qualification--October 1, 1981

Plant-specific submittals for plplng and support evaluatlons--
January 1, 1982

I

18.1.23.2 Interpretation-

None regquired.
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18.1.23.3 Statement of Response

PP&L is participating in the BWR Ownert's Group (BWROG) program to
test safety/relief valves (SRVs). Wyle Laboratories in
Huntsville, Alabama has been contracted to design and build a
test facility.. The design is complete and construction is well
underway. The facility will be capable of higqh and low pressure
valve tests.

Documentation of the BWROG testing program was sent to the NRC on
September 17, 1980 by a letter from D.B. Waters to R.N. Vollmer.
A summary of this document is provided below.

An engineering evaluation was done to identify the expected
operating conditions for SRVs during design basis transients and
accidents.., This evaluation ‘indicates the SRVs may be required to
pass low pressure liquid as a result of the Alternate Shutdown
Mode {(described in Subsection 15.2.9). No other significantly
probable event, even combined with a single active failure or
single operator error, produces expected operating conditiomns
that justify qualification of SRVs for extreme operating
conditions.. Therefore a test program was developed to
demonstrate the SRVs*' capabilities as may be necessary during the
Alternate Shutdown Mode.

The test results were snbmztted by a letter to A. Schwencer from
N. W. Curtis on July 1, 1981 (PLA-865). A plant specific SRV
qualification report was submitted to the NRC on October 1, 1981
(PLA-9Q0).; This report 1ncludes all necessary evaluations of
piping and supports. ’

18.1.28- -.SAFETY/RELIEF_VALVE_POSITION INDICATION (IX.D.3)

]

Reactor coolant system relief ‘and safety valves shall be provided
with a positive indication in the control room derived from a
reliable valve-position detection device or a reliable 1nd1cat10n
of flow in the dlscharqe plpe.

The ba51c requlrement is to provide the operator wlth unambiguous
indication of valve position (open or closed) so that appropriate
operator actions can be taken.

The valve position should be indicated in the control room. An
alarm should be provided in conjunction with this indication.
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‘The valve position indication may be safety grade. If the
position indication is not safety grade, a reliable single-
channel direct indication powered from a vital instrument bus may
be provided if backup methods of determining valve position are
available and are discussed in the emergency procedures as an aid
to operator diagnosis of an action.

The valve position indication should be seismically qualified
consistent with the component or system to which it is attached.

The position indication should be qualified for its appropriate
environment (any transient or accident which would cause the
relief or safety valve to 1lift) and in accordance with the
Conmission order on May 23rd, 1980 (CLI-20-81).

.It is important that the displays and controls added to the
control room as a result of this requirement do not increase the .
potential for operator error. . A human-factor analysis should be
performed taking into consideration:

(a) the use of this 1hformatlon by an operator during both
normal and abnormal plant condltlons,

{(b). ‘1ntegrat10n 1nto emerqency procedures,

-

{C) - 1nteqrat10n 1nto operator tralnlng, and

(d) other alarms durlnq emerqency and need for prioritization of

" alarms.. - ,
Documentation should be provided that discusses each item of the
clarification, as well as electrical schematics and proposed test
procedures in accordance with the proposed review schedule, but
in no case less than four months prior to the scheduled issuance
of the staff safety evaluation report. Inmplementation must be
completed prior to fuel load.

- 18.1.24.2 Interpretation

None required.. .

18.1.24.3 Statement-of Response-

Each of the safety/relief valves (SRVs) (16 per unit) is provided
with a safety*grade acoustic monitoring system to detect flow
through the valve. An acoustic sensor is mounted on the
discharge piping, downstream of each valve.

- -
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The monitors are grouped into two divisions with 8 valves each..
Each division has group annunciation for valve opening and for
division loss of power. A red annunciator window is provided for
valve opening and white annunciator window for loss of power on a
front row control panel for these annunciations. Each division
is povered from a 1E vital instrument bus.

Individual indication of an open valve is provided by a red light
(1 1ight for each valve) on a front row control room panel
{1C601). Individual indication of valve position is also
available on a back row control room panel where the signal
conditioning instruments are located.

The acoustic monitoring system is designed to be safety grade.
This equipment has been qualified to IEEE-344-1975, IEEE-323-1974

and NUREG-0588 in accordance with the.Comm1551on order on May- 23,

1980 (CLI—ZO 8l). ~

Additional design information is presented in Subsection
7.6 '»1b. 1'.7.

A human factors review of the front row.control panel on which
these indicators are located has been completed. This sane
analysis has been applied to the SRV posxtlon indicators added to

this panel.

The use of tailpipe temperature detectors in.the emergency
procedures is discussed in a letter from N. W. Curtis to B. J.

Youngblood on April 30, 1981 (PLA—736)-ﬂ

18.1.25 AUXILIARY FEEDWATER_SYSTEM EVALUATION (IX.E.l.1)

This requirement is not applicable to Susquehanna SES.

18.1.26 AUXILIARY PEEDWATER SYSTEﬂ INITIATION AND FLOW
- p.u.“-iII.E 1.2) - S .

This requirement is not applicable to Susquehanna SES.

1§_;_g .. ERERGENCY - PONER_FOR_PRESSURIZER_HEATERS.: (IX.E.3.1)

-

This requirement is not applicable to Susquehanna SES.

v
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18.1.28__DEDICATED _HYDROGEN PENETRATIONS (IX.E.H.1)

18.1.28.1 - Statement of geguirment

Plants using external recombiners or purge systems for
postaccident combustible gas control of the containment
atmosphere should provide containment penetration systems for
external recombiner or purge systems that are dedicated to that
service only. These systems must meet the redundance and single-
failure requirements of General Design Criteria 54 and 56 of
Appendix A to 10 CFR 50, and that are sized to satisfy the flow
requirements of the recombiner or purge systenm.

The procedures for the use of combustible gas control systems
following an accident- that results in a degraded core and release
of radioactivity to the containment must be rev1eved an revised,
if necessarye.

Operating license applicants must have design changes completed
by July 1, 1981 or prior to issuance of an operating license,
whichever is later.

18.1.28.2 -Interpretation .

None required..

18.1.28.3 - Statement_of Response

Susquehanna SES desiqgn includes 100% redundant internal hydrogen
recombiner systems for postaccident combustible gas (hydrogen)
control. Therefore this requirement is not applicable to
Susquehanna SES..

18.1.29....CONTAINMENT ISOLATION DEPENDABILITY (ITI.E.U.2).

(1) Containment isolation system designs shall comply with the
reconmnendations:-of Standard Review Plan (SRP) Section 6.2.4
(i.e., that there be diversity in the parameters .sensed for
the 1n1t1at10n of contalnment isolation).

{2)- All plant personnel shall given careful consideration to the
definition of essential ‘and nonessential systems, identify
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each system determined to be essential, identify each systenm
determined to be nonessential, describe the basis for
selection of each essential system, modify their containment
isolation designs accordingly, and report the results of the
reevaluation to the NRC.

{3) 2All nonessential systems shall be automatically isolated by
the containment isolation signal.

(4) The design of control systems for automatic containment
isolation valves shall be such that resetting the isolation
signal will not result in the automatic reopening of
containment isolation valves. Reopening of containment ,
isolation valves shall require deliberate operator action.

(5) The containment setpoint. pressure that initiates containment
isolation for nonessential penetrations must be reduced to
the minimum compatible with normal operating conditions.

(6) Containment purge valves that do not satisfy the operability
criteria set forth in Branch Technical Position CSB 6-4 or
the Staff Interim Position of October 23, 1979 must be
sealed closed as defined in SRP 6.2.4, item IX.3.f during
operational conditions 1, 2, 3, and 4. PFurthermore, these
valves must be verlfled to be closed at least every 31 days.

’
0

{7 Contalnment ‘purge and vent 1solat10n valves must close on a
high nadlatlon signal.

Applicants for an operating license must be in compliance with
positions 1 through 4 before receiving an operating license.
Applicants must be in compliance with positions 5 and 7 by July
1, 1981, and position 6 by January l, 1981 or before they receive
their operating license, whichever is later for each position.

2_Interpretations

Prom item 4, the opening of contalnment 1solat10n valves nust
require a dellberate operator action.

Prom item 5, the containment isolation setpoint pressure should
be optimized to prevent unnecessary isolations during normal
operatlons. However, containment isolation must not be prevented
or delayed during an accident...
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18.1.29.§ Statement_of- Response

© -

(2)

3) -

Containment isolation signals are actuated by several sensed
parameters (refer to Table 3.3.2-1 in the Technical
Specifications). This complies with SRP Subsection 6.2.4,
Paragraph II-6.

Each process line penetrating containment was reviewed to
determine whether it is an essential or non—essential line
for purposes of isolation requirements. The classification
for each line is given in Table 18.1-10.

Justification for the classification as an essential or non-
essential line was also developed and is provided in Table ‘
18.1~11l.. Systems identified as essential are those which

may: be' required to perform an indispensable safety function .
in the event of an accident. Non-essential systems are

those not required during or after an accident. Since
instrument lines are not governed by isolation signals but
are equipped with a manual isolation valve followed by an
excess flow check valve outside the containment, the review
of these lines was limited to ensure compatibility with the
penetration listing in Table 6 2-12a..

All llnes to non-essential systems are prov1ded wlth
isolation capability. All isolation valves in these 1lines,
except the reactor water clean-up system (RWCU) discharge -

7vaLves {G33-1FC042 and 1Fl04 receive auto-isolation signals

)y

(refer to Table 18.1-10). . The isolation function for the
RWCU discharge lines is provided by three series check
valves (l41-1r010A,B, HV-14107A,B and G33-1F039A,B) which
prevents back flow from the reactor vessel., The RWCU
discharge isolation valves are not closed to prevent the
loss of the filter cake in the RWCU filter demineralizer

'system and injection of resin into the vessel on restart of

the RWCU systen.

All containment isolation valves, except those 1lsted below,

'Ulll not automatlcally open on logic reset.

a) The RCIC and HPCI turbine steam supply line lsolatlon
valves (HV-1r007, HV-1F008, HV-1F002 and HV-1F003) are ,
normally open valves and will close upon a steam line break
isolation signal. These valves are essential valves and do

not receive a containment isolation signal. Reopening of

these valves will occur if the hand switches are not placed

in the closed position by the operator prior to actuation of
the reset switch .and the isolation parameters have cleared.

These valves are equipped with key-locked maintained
‘contect switches to insure that these valves are open
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‘during BCCS initiation. If a pipe break condition were

detected, then these valves will be automatically
closed. After the pipe break problems are cleared
these valves can be reopened to their normal emergency
positions by deliberate operator action using the key-
locked reset switches for each system. The operator is
required to ensure that the valve switches are in the
correct position prior to operating the keylock reset
switch.

The inboard HPCI and RCIC isolation valves each have a
pressure equalization valve (HV-1F100 and HV-1F088)
around them. The equalization valves are normally
closed and are only used to equalize the pressure
around the inboard isolation valve in order to open

" them., If open, the valves will close upon a steam line
_break isolation signal. Reopening of these valves will

occur if the hand switches are not placed in the closed
position by the operator prior to actuation of the
reset svwitch and the isolation parameters have cleared.

As with the HPCI/RCIC isolation valves the equalization
valves will reopen upon deliberate manual logic reset
using the key=locked reset switches. These valves must
open in order to allow the inboard isolation valves to
reopen to their normal emergency positions when the
pipe break problems have cleared. If the equalization

" valve swvitches are not in the open position the

operator must manually open them to equalize the
pressure around the inboard HPCI/RCIC valves.

The RHR containment isolation valves (HV-1F01l6A,B, and
HV-1F028A,B) -associated with the drywell and

. suppression pool spray lines will reopen if their

handswitches are placed in the open position prior to
actuation of the reset switch, the LPCI injection
signals are clear, and the LPCI injection valves are
closed. These spray line valves are normally closed
and are provided key-locked hand switches and receive
an .isolation signal as described in Tables 18.1-10 and
18.1-12.. " If the valves were open before an LPCI
injection event, these valves will automatically close

‘and can not be reopened if the 'LPCI injection signals

still exist or the LPCI injection valves are still
open. . This is to insure that the 'LPCI injection
function-will not be inadvertently jeopardized. by

.’openinq of the spray line isolation valves. If these

spray line valves were closed before the LPCI injection
event, the valves will remain closed after reset even
after all injection signals are clear and the LPCI
injection .valve are closed.
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6)
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As noted in Table 18.1-10 only the outermost valve is
considered a containment isolation valve for these
penetrations. The three inboard valves HV-1F021A, HV-
1F-27A and HV-1F024A are spring return to "AUTO" '
switches and will not automatically reopen after logic
reset and all signals clear. These inboard valves have
not been considered containment isolation valves
because they can not be leak tested in the "forward"”
direction. Since these valves effectively function as
containment isolation valves, a logic reset will not
automatically result in a breach of containment
integrity for these penetrations.

The BWR Owners' Group has performed a generic analysis
wvhich is summarized as follows. The containment
isolation analytical setpoint pressure for Mark I, II,.
and III containments is approximately 2 psig (drywell
pressure). Under normal operating conditions,
fluctuations in the atmospheric barometric pressure as
well as heat inputs (from such sources as pumps) can
result in containment. pressure increases on the order
of 1 psi. Consequently, the isolation setpoint of 2
psiq provides a 1 psi margin above the maximum expected
operating pressure. The 1 psi margln to isolation has
proved to be a suitable value to minimize the

. possibility of spurious containment isolation. At the

same time, it is such a lowv value (particularly in view
of the small drywell volume of Mark I, II, and III
containments) that it provides a very sensitive and
positive means of detecting and protecting against
breaks and leaks in the reactor coolant system. No
change of the setpoint is necessary for these
containment types.

PP&L concurs with .this position. Therefore, no ‘
modifications to the containment isolation pressure '
setpoint are necessary in response to this requirement.

The de51qn of the contalnment atmosphere purge valves

‘- was revieved against Branch Technical Position CSB6-4.

This review identified several valves that do not meet
these criteria. These valves will be qualified to nmeet
this criteria as stated in a letter to B. J. Youngblood
from N. W. Curtis on April 1, 1981 (PLA-700). Valves
in Unit 1 will be fully qualified prior to the startup
following first refueling. Valves in Unit 2 will be
qualified prior to Unit 2 fuel 1load.

Two redundant safety grade radiation monitors are
installed down stream of the Standby Gas Treatment
System. A high radiation level trips the Standby Gas
Treatment System. This signal is used to close the l

l
1
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1
|
|



18.1.30

SSES-FSAR

following containment isolation valves in the vent and
purge system: HV-15703, HV-15704, HV-15705, HV-15711,
HV-15713, HV-15714, HV-15721 HV-15722, HV-15723, HV-
15724, HV-15725, SV-15736a, SV-15737, SvV-15767 and SV-
157764A.

The radiation setpoint is set to so that the 10CFR 100
limits are not exceeded. The high radiation alarm for
these detectors is annunciated on control room front
row panel 1C653. The radiation level measured by these
detectors is recorded on control rocm backrow panel
1c600..

» ACCIDENT-MONITORING_INSTRUMENTATION (IT.F.1)

;o

18.1.30.1 Statement oi Requirement

The following egquipment shall be added:

(1)
(2)

(3)

1
(5)

(6)

Noble gas effluent radiological monitor;

Provisions for continuous sampling of plant effluents
for postaccident releases of radioactive iodines and

particulates and onsite laboratory capabilities;

Containment high-range radiation monitor;
Containment pressure monitor;
Containment water level monitor; and

Containment hydrogen concentration monitor.

It is important that the displays and controls added to the
control room as a result of this requirement not increase the
potential for operator error. - A human-factors analysis.should be
performed which considerss: - ‘

(a)

(b)
(c)
{d)

Each piece of equipment is further discussed below.

the use of this information by an operator during both
normal and abnormalﬂplant conditions,

integration into emergency procedures,
integration into operator training, and.

other alarms during emergency and need for
prioritization of alarms.
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Noble gas effluent monitors shall be installed with an extended
range designed to function during accident conditions as well as
during normal .operating conditions. Multiple monitors are
considered necessary to cover the ranges of interest.

(1) Noble gas effluent monitors with an upper range
capacity of 105 yCi/cc (Xe-133) are considered to be
practical and should be installed in all operating
plants.

(2) Noble gas effluent monitoring shall be provided for the
total range of concentration extending from normal
condition {(as low as reasonably .achievable
concentrations to a maximum of 105y Ci/cc (Xe-133).
Multiple monitors are considered to be necessary to
cover the ranges of interest. The range capacity of
individual monitors should overlap by a factor of ten.-

Licensees and licensing applicants should have available for

review the final design description of the as-built systen,

including piping and instrument diagrams together with either (1)

S a descrlptlon of procedures for system operation and calibration, ’
or- (2) copies of procedures for system operation and calibration.. )

License applicants will submit the above details in accordance

with the proposed review schedule, but in no case less than four

months prior to the issuance of an operating license.,

18.1.30.1.2 -Sampling _and_Analysis of Plant Effluents

Because iodine gaseous effluent monitors for the accident
condition are not considered to be practical at this tinme,
capability for effluent monitoring of radioiodines for the
accident condition shall be provided with ‘sampling conducted by
adsorption on charcoal or other media, followed by onsite
laboratory analysis. ,

Licensees shall provide continuous sampling of plant gaseous
effluent for postaccident releases of radiocactive iodines and
particulates to meet the requirements of Table II.F.l-2 in NUREG
0737. Licensees shall also provide onsite laboratory
capabilities to analyze-'or measure these samples. This
requirement should not be construed to prohibit design and
development of radioiodine and particulate monitors to provide
online sampling and analysis for the accident condition. If
gross gamma radiation measurement techniques are used, then
provisions shall be made to minimize noble gas interference.

3

18.1-83



SSES~-FSAR

The shielding design basis is given in Table II.F.l-2 of NUREG
0737.: The sampling system design shall be such that plant
personnel could remove samples, replace sampling media and
transport the samples to the onsite analysis facility with
radiation exposures that are not in excess of the criteria of GDC
19 of 5-rem whole-body exposure and 75 rem to the extremities
during the duration of the accident.

The design of the systems for the sampling of particulates and
iodines should provide for sample nozzle entry velocities which
are approximately isokinetic (same velocity) with expected induct
or instack air velocities. For accident conditions, sampling may
be complicated by a reduction in stack or vent effluent
velocities to below design levels, making it necessary to
substantially.reduce sampler intake flow rates to achieve the
isokinetic condition.  Reductions in air flow may well ‘be beyond
‘'the capability of:available sampler ‘flow ccntrollers to maintain
isokinetic- conditions: .therefore, the staff will accept flow
control devices which have the capablllty of maintaining
isokinetic conditions with variations in stack or duct design
flow velocity of #20%. PFurther departure from the isokinetic |
condition need not be considered in design. Corrections for non-
isokinetic sampling conditions, as provided in Appendix C of ANSI
13.1-1969 may be con51dered on an ad hoc baszs.

> - ':‘- -t ' . v

*

Effluent streams whlch may contaxn a1r wlth entralned water, €.J.

air ejector discharqge, shall. have provisions, e.g., heaters, to
ensure that the adsorber is naot degraded whlle prov;dlng a
representatlve sample. :

License appllcants wlll submlt final: de51qn details in accordance
with the proposed review schedule, but in no case less than four
months prior to the issuance of an operating license.

1851.30.1.3 _..Containment High—Range Radiation_Monitor:

In contalnment rad1at10n—1eve1 monltors ‘with a maximum range of
108 rad/hr shall be:installed. A minimum of two such monitors
that are phv51cally .separated shall be prOV1ded. Monitors shall
~ be developed and guallfled to functlon in an accident
environment. o o

The spe01f1catlon of 108 rad/hr 1n the above position :was based
on a calculation of postaccxdent containment radiation levels
‘that include both particulate (beta). and photon ‘(ganina)
radiation.., A radiation detector that restonds to both beta and
‘gamma radiation cannot be quallfled to post-LOCA (loss-of-coolant
accident) containment environments but gamma-sensitive
instruments can be so qualified. - In order to follow the course
of an accxdent, a containment monltor that measures only gamma

.
B s - n . R
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radiation is adequate. The requirement vwas revised in *he
Octobher 30, 1979 letter to provide for a photon-only measurement
with an upper range of 107 R/hr.

The monitors shall be located in containment(s) ir a manner as to
provide a reasonable assessment of area radiation conditions
inside containment. The monitors shall be widely separated so as
to provide independent measurements and shall "view" a large
raction of the containment volume. Monitors should notf be
placed in areas which are protected by massive shielding and
should be reasonably accessible for replacement, maintenance, or
calibration. Placement higqh in a reactor huilding dome is not
reconmended because of potential maintenance difficulties.

The monitors are required to respond to gamma photons with
enerqgies as low as 60 keV and to provide an essentially flat
response for gamma energies beiween. 100 keV and 3 MeV, as
specified in Table II.F.1l-3 of NUREG 0737. #Mcnitors that use
+hick shielding to increase the upper ranqge will under-estimate
postaccident radiation levels in containment by several orders of
magnitude because of their insensitivity tc low energy gammas and
are not acceptable.

License applicants will submit the reaquired documentation in
accordance with the appropriate review schedule, kut in no case
less than four months prior to the issuance of the staff
evaluation report for an operating license.

18.1.30.1.4 Containment Pressure_Monitor

A con*inuous indication of containment pressure shall be provided
in the control room of each operating reactor. Measurement and
indication capability shall include three times the design
pressure of the containment for concrete, four times the desiqgn
pressure for steel, and -5 psig for all containments.

Operating license applicants with an operating license dated
before January 1, 1982 must have design changes completed by
January 1, 1982; those applicants with license dated after
January 1, 1982 must have all design modifications completed
before they can receive their operating license. Documentation
is due 6 months for the expected date of operation.
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A continuous indication of containment water level shall tbte
provided in the control room for all plants. A wide range
instrument shall be provided to cover the range from the bottom
to 5 feet above the normal water level in the suppression pool.
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The containment wide-range water level indication channels shall
meet appropriate design and qualification criteria. The narrow-
range channel shall meet the requirements of Requlatory Guide

For BWYR pressure-suppression containments, the emergency core
cooling system suction line inlets may be used as a starting
reference point for the narrow-range and wide-range water level
monitors, instead of the bottom of the suprressicn fgcol.

The accuracy requirements of the water level monitors shall be
provided and justified to be adequate for their intended
function.

Operating license applicants with an operating license date
before July 1, 1981 must have desiqn changes completed by July 1,
1981, whereas those applicants with license dates past July 1,
1981 must have all design modifications ccmrpleted before they can
receive their operaitng license,

Submittals from operating reactors licensees and applicants for
operating licenses (with an operating license date before January
1, 1982) shall be provided by January 1, 1982. Applicants with
.operating license dates beyond January 1, 1982 shall 'provide the
required design information at least 6 months before the expected
date of operation.

B it A e Se s T e e v e i e am e e S e e = e S e o

A continuous indication of hydrogen concentration in the
containment atmosphere shall be provided in the control roon.
leasurement capability shall be provided over the range of 0 to
10% hydrogen concentration under both positive and negative
ambient pressure.

Operating license applicants with an operating license date
before January 1, 1982 must have design changes completed by .
January 1, 1982 must have all design modifications completed
before they can receive their operating license.

Operating reactors and applicants for operating license receiving
an operating license before January 1, 1982 will sutmit
documentation before January 1, 1982. Applicants with operating
license issued after Janruary 1, 1982 shall provide the required
desiqn information at least 6 months pricr to the expected date
of operation.
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The response for each equipment requirement is given below. All
equipment will be installed by the required dates. A human
factors evalunation will be performed for changes that involve
control room instrumentation. Drawings showing the location of
equipment were submitted in a letter from N. W. Curtis +o &.
Schvwencer on June 15 (PLA-8.42).

For modifications to plant systems and components such as
addition of new post-accident monitoring capability, procedures
are developed or revised as necessary and appropriaze training is
provided when the final design documents are aprproved and the
equipment is available for use.

T e e Bl 0 e e i e I e e e e e i S e i S e i A S s Gt s T e i S S D S S S o S S

Bach of the five plant vents are monitored by an Eberline Model
FAAM (Fixed Airhorne Activity Mcnitor). The FAA¥'s analyze
representative samples which are provided Lty isokinetic prokes
which are in compliance with ANSI 13.1-1969. Each FAAM has three
noble qas detectors which provide overlappina ranges of 1 x 107
Ci/cc to 1 x 105U Ci/cc for Xe-133 gas. The sample stream is
filtered by a HEPA filter and a charcoal filter, which are
contained in a SA-13 assembly before passing the nobhle gas
detectors. The charcoal filter can be rerlaced with a silver
zoolite filter when required.

The plant effluent noble gas data is continuously monitored and
stored in solid state memory. The flow throuqh the sample line
is also measured and stored in solid state memorvy. The FAAM then
calculates and stores activity per unit cf volume. This
information can be displayed upon request and is periodically
printed out for record keeping purposes. This infcrmation is
displaved and recorded on backrow panel 1C669.

fligh activity alarms for the reactor and turbine buildings are
annunciated on control room front row panel 1C65l. High activity
alarms for the Standby Gas Treatment System are annunciated on
control room front row panel 1C601.

The low-range nobhle gas channel is calibrated using Xr 85 and Xe
133 aqas standards traceable to the National Bureau of Standards.s
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The mid-range noble gas channel is calikrated using a Cs 137
stick-source. The high-range nohle gas channel is calikrated
using’a Kr 85 gas standard traceable to the MNaticnal Bureau of
Standards.

The system is powered from non-class IE instrument AC power. AR
independen+ battery backup is provided which is capable of
providing power for 8 hours.

18.1.30.3.2 Sampling_and_Analysis_of Plant_ Effluenis
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Each of the five plant vents has a continuous isckinetic sanple
drawn from it in accordance with ANSI-N13.l. FEach sample is then
taken through short runs of heat traced tubing to a Eberline
Model FAAM (Fixed Airborne Activity #onitor). In the FAAY the
sample stream then passes through a HEPA filter which removes
particulates. Upon leaving the HEPA f£ilter the sample strean
passes through a charcoal filter which remcves iodines. When
required this filter can be replaced with a silver zeolite
filter. Capabilities for purging the sample line with compressed
air are provided under manual control. The sample stream is next
neasured fcr noble gas activity and then returned to the plant
vent. During normal operation the HEPA and charcoal filters are
monitored ty radiation detectors and this information is
presented to the operator in the control rccm. fnder accident
conditions these detectors will saturate and the filters must be
removed, placed in a shielded container, and analyzed in a
laboratory. The FAAM also has provisions for oktaining a qrab
samples.

The isokinetic sample is in compliance with ANST-N13.1-1969. To
accomplish this, each vent has an air profile (final gas
treatment) station to eliminate *urbulent and rctating gas flow.
The average stack velocity and volume are then measured by means
of a multipcint, self-averaging Pitot transverse station. An air
flow controller theh simultaneously withdraws a multipoint sample
under isokinetic flow conditions by means c¢f an isokinetic sample
rack. This isokinetic sample is then directed to the Final
Airborne Activity Yonitor.

The system is desiqned such that plant personnel can remove
camples, replace sample media and transport the samples in
shielded containers to an analysis facility. Radiation exposures
for this process are not in excess of 3 rem whole-bcdy exposur=z
and 18.5 rem to the extremities during the duration of the
accident. These exposures are based on the proper use of plant
procedures for removing sample media and doses from the shielding
study presented in Section 18.1.20.
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Procedures for analyzing samples both normal and accident
conditions are described in Subsection 12.%.3.5.5. The equipment
used to analyze these samples is described in Subsection
1.2.5.2.7.1. Additional instrumentation and rrocedures for
sampling and analyzing implant iodine are described in Subsection
18.1.70. |

Redundant Class lE in-containment radiaticn monitors are I
provided. The monitors are General Atomic high range radiation
monitors. These monitors are capable of measuring radiation

levels of 1R/hr to 1 x 108 R/hr (Gamma) for photon enerqgies of
between 80 KeV to 3 MeV. An accuracy of * 20% is obtained on
lower decades.

The detectors are unshielded and physically separated on opposite |
sides of the reactor pressure vessel.

Logarithmic indicatinag recorders are provided for Channels A and I
B on front row parel 1C601l.

A common red high radiation annunciator for both channels is !
provided on control room front row panel 1C601. A common white
system trouble light is also provided for becth channels on I
control rocm £ront row panel 1C601.

The containment radiation monitoring system is dosigned to be
safety qrade. This equipment is qualified to IEEE-344-1975, l
IEEE-323-1974 and NUREG-1588 in accordance with the Commission
order on May 23rd, 1980 (CLI-20-8l).

18.1.30.3. 4 Containment Pressure_Monitcr
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Two Class 1E redundant drywell chamber pressure measuremants is
provided as followvs:

SERVICE RANGE
LOCA Range 0 to 65 psia
HI Range 0 to 250 psig

The LOCA and HI ranges are divided into two divisions.
Continuous, individual indication of all four Division I and IT
pressure measurements are provided by indicating reccrders for
the operation on front row panels 1C601.
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Normal operating pressures in the drywell and wetwell ar=
monitored by a -1 to +3 psiqg instrument installed in each
| chamber. An indicator on control panal 1C601 displays these
pressures. A selector switch is provided to allcw the operator
“ +o monitor either drywell or wetwell pressure. These instruments
ar» non-safety grade with the exception of the transmittercs,
which are designed to meet con*tainment pressure toundary service.

The accuracy of these instruments is # 2% of full scale.

The containment accident rangs pressure mcnitors are decsigned to
be safety grade. This equipment are aqualified to TEEE-344-1975,
IEEE-323-1974 and NUREG 0588 in accordance with the Commission
order on May 23rd, 1980 (CLI-20-81).

Redundant wide and narrow range safety grade instruments are
installed to continuously monitor suppressicr pcol watar level.
The channel A measurements will be displayed on control room
front row panel 1C601l. The channrel B measurements will bhe
recorded on front rowvw panel 1lC60l.

The narrow range instruments measur2 between 18 and 26 feat. The
wide range instruments measure between 4.5 and 49 feet. This
covers the required range of from the lowest ECCS suction to 5§
feet above normal water level. ©Normal water level is
approximately 23 feet.

The accuracy of these instruments is * 2% of full scale.

| Continuouns and redundant indication and recording of hydrogen are
provided on control room frornt row panel 1C60l1l. These
| instruments have a range of 0 to 30%.

The containment hvdrogen monitoring system is designed to be

I safety qrade. The equipment are qualified to IFEE-344-1975, IEEE-
323-1974 and NUREG-0588 in accordance with the Commissicn order
on May 23rd, 1980 (CLI-20-8l).
The accuracy of these instruments is * 2% of full scale.

18.1.31  INSTRUMENTATION FOR DETECTION OF INADEQUATE CORE COOLING
———————— 0 T U
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Licensees shall provide a description of any additional
instrumentation or controls (primary or backup) rroposed for the
plant to supplement existing instrumentation (including primary
coolant saturation monitors) in order to provide an unambiquous,
easy-+o-interpret indication of inadeaquate core cooling (ICC). A
description of the functional desian reauirements for the systanm
shall also be included. A description cf the procedures to be
used with the proposed equipment, the analysis used in developing
+hese procedures, and a schedule for installing the equipnent
shall be provided.
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PP&I. has participated in the BWR Owners' Group (BHROG) study to
specifically address ICC concerns. The purpose of the study was
+o evaluate means of providing reliable information to detect:
the approach towards ICC, the existence of ICC, and the return %o
adequate core cooling. The study considered local and core-wide
ICC, the reliability of existing instrumentation, and the impact
of additional instrumentation.

The BWROG first evaluated the relationship betwean reactor water
level and adequate core cooling. 1In ordar to clearly demonstrate
that reactor water level is a viable indicator of ICC and due to
the complexity of the isue, the BHROG scoped work into two
activities. The first was to evaluate the reliability of the
existing BWR Teactor water level measurement systems. The second
was a study of ICC. The report resulting frcm the first part vas
+ransmitted to NRC in a letter from T. J. Dente to H. R. Denton
on Auqust 13, 1982. The report resulting from the second part
was transmitted to NRC. These reports prcvide substantial
evidence to conclude that reactor water level is the most
suitable parameter for operational contrcl tc avoid and mitiqgate
ICC.
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The BWROG studied four types of reactor water level
instrumentation which are representative of existing designs.
The conclusion of the study was that the instrumentation used

"t+hrouah manv vears of operating experience have demonstrated
very high degrees of capability to provide required informa%ion
in varions conditions of reactor operation. Almost wi+thout
exception, *the information presented tc the operator is not
ambiquous, and trips, initiations, and other siqnals taken from
‘the level measurement systems have cccurred as required."

The report qoes on however to note a few reported events
resulting in spurious siqnals and erronecus information to the
operator, none of which resulted in serious ccnsequences. The
report indicates the desirability of an overall reassessment of
the level system vulnerabilities against a list of rpotential
areas of improvement. The report concludes that

"no modifications should be made to any specific system
until a thorough plant specific analysis is conducted.
Interaction of systems in a specific plant design can
significantly affect the deqgree of design change necessary
to improve a system and may possibly demcnstrate that a
design chanqge is not required." .
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1) Definition_of ICC_in_terms of fuel and clad peak temperatures.
Clad temperaturesin the range of 1300°F to 1500°F may
likely result in the release of gaseous fission
products in the fuel to clad gqap by means of
perforation produced by weakening of the fuel cladding.
At temperatures in excess of 1800°F, clad metal-water
chemical heat reaction commences and accelerates the
heat rate. The report suggests that ICC might Le
defined as reachinqg peak temperatures between 1300°F
and 1800°F in an average fuel bundle.

2) Operating_states which_might_ lead_to_ ICC.

The relationship among reactor pover, coolant inventory
(water level), and recirculation flcw which results in

‘ ICC is developed. The most extensive development of
ICC results from operationr at critical heat flux within
the normal operating power range. Critical heat flux
is treated extensively in present safety analyses and
its occurrence is prevented by a cubstantial requlatory
methodology including power-flow trip lines, limiting

powerdistribution, and reactor trip systems. This
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rationale is =sxtended down to zero flcw and zero
powerincluding ICC conditions which may accompany high
void fraction pumped recicculation flcw.

From the above, the report concludes that the ICC
requirements of NUREG 0737, item IX.F.2 and Regqulatorny
Guide 1.97 were not meant +0 be aprplicable to normal
power range operation critical heat flux conditiorns,
bu+ apply to 3WR's only at decay power conditions.

Applying only decay power conditions, a scenario was
developed based on Zeactor scram, recirculation pump
trip, reactor pressure vessel isoclaticn, and loss cf
all makeup wvater systems (safety and non-safety). The
steam produced by sensible and decay heat is assumed *+o
be lost from the reactor pressure vessel at constant
pressure. The time history of water level in this
condition is shown in Figure 18.1-14. The relationship
between water level and peak cladding temp=rature
(which is an indicator of ICC) is shown in Fiqure 18.1-
15. Sensitivity of this relationship to core uncovery
times is shown to be very flat (see Figure 18.1-16).
The assumption of a constant pressure (1,000 psia) was
shown to be conservativeas compared tc a similar
scenario at low pressure (100 psia) and a saw tooth
shaped pressure funcition indicative of periodic
safety/relief valve operation.

Accordinqgly it is concluded that reactor vessel water
level is a valid indicator of ICC including approach
to, existence of, and return f£rcm those conditions.
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A literature review indicated that core damage will not
propaqate once the core is reccvered with water. A
scenario is postulated that results in local fuel
damage during the existence of global IFF, where the
blockage prevents subsequent cooling of the damaged
channel. Damage propagation subsequent to global ICC
recovery will be restricted to those bundles where
sufficient fuel damage occurred during the global ICC
to totally cut off the bundle water flow after
Tecoverv.

The use of instrum2ntation to detect this existence of
local ICC was considered and re-jected kecause hundle
damage sufficient to cause complete blockaqge of cooling
subsequent to recovery would also destroy any
instrument placed therein.

Additional Tnstrumentation.
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18.1-93




6)

7

SSES-FSAR

In addition to water level, there are a number of cther
existing instrument systems which provide information
relative to the question of ICC. These irclude core
spray flow rate, flowe to and from the reactor vessel,
primary containment radiation levels and hydrogen
concentration levels, and activity sampling in reactor
coolant water and the suppressicn pool.

Risk_significance of ICC.

The contribution of water lavel measurement system
failure to core melt probabhility was evaluated based on
modifving an existing PRA for a B¥R-4 plant with MARK
II containment. The basic approach was to modify the
event trees to identify the risk contributed by the
water level system. Major concerns considered were:
loss of level indication duec tc lcss c¢f reference leg
under high drywell temperature and low vessel pressure
conditions; concurrent or commcn failures of level
instruments, and reference leqg breaks. The results ace
considered to be representative of the Susqu=ahanna
design.

It is shown that water level merasurement failures
contribute less than 13% of the overall probability of
core melt. Improvements in the level neasurement
system can reduce the contribution of level instrument
failure to overal risk down to 13%. These improvements
include reduction or mitigation of errors caused by
high drywell temperatures, validation of level signals,
and increasing the probability of timely ADS operation
by manual actuation. Susquehanna has combined elements
of these improvements in its de2siqn including reduced
and equal vertical drops within primary containment for
hoth the reference and variable legs of the mulrtiple
instrument channels which mitigate the effects of high
drywell temperatures. In additicen, the Susguehanna
Emerqgency Operating Procedunres (which arec based on the
BWROG Emergency Procedure Guidelines) provide assurance
of timely manual ADS operation.

An evaluation of alternative or diverse means of
detecting ICC was conducted. Thirty-+hree concepts,
listed in Table 18.1-16 were evaluated with many of
these concepts being discarded after the preliminary
evaluation. Finally, four devices were selected for
further evaluation of performance and cost. These
devices included: in-core thermccouples in the LPRY
tubes; heated junction thermocouples as a point level
measurement inside the LPRM tubes; steam dom=
thermocouples: source range monitors as an ICC
detection device. A cost/benefit analyses, described
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in the report, was performed cn these instrument
system additions using a technique proposed in SECY-81-
513 "plan for Early Recognition of Safety Issnues:
August 25, 1981. The results of that analysis showed
+hat the addition of alternative ICC detection devices
counld hHe assiqgred a low priority when compared to other
L¥R safety issues.

4

18.1.31.3.4____Conclusion

The BWROG study shows that knowledge of water level withkin the
_core is uniquely suitable and sufficient for the monitoring of
the adequacy of core cooling under accident conditions. The
existing water level measurement systems are hiqghly reliable
systems in providing information to the operator but that
individual level measurement systems should bhe evaluated for
possible improvements particularly with reqard to lcss of drywell
cooling (which can produce flashing) and instrument line breaks.

Modifications can be made to reduce the probability of reactor
water level instrumentation failure and thereby decrease its
contribution to core melt from 13% to 3%. However, the
Susquehanna desiqgn already includes a significant portion of the
improvements identified by the BYROG.

The addition of backup, diverse ICC detection devices is shown to
have a very small additional contribution to cverall risk
reduction. Further, the safety priority analysis o these
devices indicates a score in the lower end cf the lcw priority
range. Therefore, no additional instrumentation should he
considered necessary for the detection of ICC because of its
neqgligible contribution to plant safety.

Symptom based procedures have been developed and implemanted at
Susquehanna Unit 1. These procedur=ss will assist the operator in
detecting the avproach to ICC. Refer *o Subsection 18.1.8 for
the response to requirement I.C.l.

In addition, PPEL has developed a Display Control Sulk-system
(DCS) format to promote operator detection cf inadequate core
cooling. The format consists of three distinct functional areas:
a graphic representation of reactor water level, a twenty minute
reactor water level trend, and water level supporting data.

The qraphic display will provide a gqualitative representation of
reactor water level from -150 to + 170 inches relative to
instrument level zero. Several vessel components are statically
depicted as vpoints of reference. The water level indication is
normally displayed in yellow, however, of level decreases to or
below -38 inches it will turn from yellew to red.
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The reactor water level +rend portion of the display will provide
a twenty-minute historv, in one minute increments, of the water
trend. Slcwly increasing or decreasing levels should be apparent
‘rom this trend. The trend display will ruzn fzom y=llow to red
if the level decreases to or below -38 inches.

Other supportive data, which may be usaful in mcnitoring reactor
water level, has also bheen provided.

The format is subiject to possible revisicns or refinements,
however, the fundamental concept of graphically indicatirng
reactor water level will always be provided by the display. A
typical format sample iz provided in Fiqure 18.1-13.
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No requirement stated in NUREG 0737. Refer to Subsection 18.2.25
which contains the response to the requirement in NUREG 0694,
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No requirement stated in NUREG 0737. Refer o Subsection 18.2.26
which contains the response to the requirement in NUREG 0694,

18.1.35 TRIP PRESSURIZER LOW-LEVEL CCINCILCENT SIGNAL PBISTABLES

This requirement is not applicable to Susqu=hanna SES.

18.1.36 OPERATOR TRAINING FOR PROMPT MANUAL REACTOR TRIP
.......... __{II.K.1.20)

This requirement is not applicable to Susquehanna SES.
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18.1.37 AUTOMATTIC SAFETY GRADE ANTICIPATCRY REACTCK TRIP

No requirement stated in NUREG 0737. Refer to Subsection 18.2.30
which contains *the response to the requirement in NUREG 06S4,
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No requirement stated in NUREG 0737. Refer to Subsection 18.2.31
which contains the response to the requirement in NUREG 0694.

Thece requirements are not applicable to Susquehanna SES.

18.1.41 AUTOMATIC POWER-OPERATED RELIEF VALVE ISQLATION
SYSTEN _(IX.K.3.1)

A o - e A v S e Gy S e St G e g G iy e e G e S G S e e G - —— S T T T T G G W T — G T S e S

This requirement is not applicable to Susquehanna SES.

18.1.42 REPORT ON POWER-OPERATED RELIZF VALVE FAILURES
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This requirement is not applicable to Susquehanna SES.

18.1.43 REPORTING SAFETY/RELIEF VALVE FAILURES AND
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No requirement stated in NUREG 0737. Refer to Subsection 18.2.33
which contains the response to the reguirement in NUREG 0694,
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18.1.44 AUTOMATIC TRIP OF REACTOR COOLANT PUNPS DURING ;
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G This requirement is not applicable to Susguehanna SES.

18.1.45 EVALUATION OF POWER-OPERATED RELIEF VALVE

This requirement is not applicable to Susquehanna SES.

18.1.46  PROPORTIONAL INTEGRAL DERIVATIVE CONTROLLER
MODIFICATION (TI.K.3.9) __
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This requirement is not applicable to Susquehanna SES.

18.1.50 SEPARATION OF HIGH PRESSURE COOLANT INJECTION AND
REACTOR CORE ISOLATION COOLING SYSTEM INITIATION LEVELS
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|
Currently, the reactor core isolation cooling (RCIC) system and !
the high-pressure coolant injection (HPCI) system both initiate |
on the same low-water-level signal and hoth isolate on the same .
hiah-water-level signal. The HPCI system will restart on low 1
water level but the RCIC system will not. The RCIC system is a I
|
1
|
|
1
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low-flow system when compared to the HPCI system. The initiation
levels of the HPCI and RCIC svystem should ks serarated so that
the RCIC system ini+iates at a higher water level than the HPCI
system. Further, the ipnitiation logqic of the RCIC system should
be modified so that the RCIC system will restart on low water
level. These changes have the potential tc reduce the number of
challenqes to the HPCI system and conld result in less stress on
the vessel from cold water injection. Analvses should he
performed to evaluate these changes. The analyses should be
submitted to the NRC staff and changes should b2 implemented if
justified by the analyses.

All applicants for operating licenss should submit the results of
an evaluation and proposed modifications fcur mcnths prior to the
axpected issuance of the staff safety evaluation report for an
operating license or four nmonths prior to the listed
implementation date (July 1, 198L), whichever is later.
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PP&L concurs with the BWR Owners' Group position on the
separation of f£he HPCI and RCIC setpoints which was transmitted
to the NRC by letter from R. H. Buchholz (GE) to D. G. Bisenhut
(NRC), October, 1, 1980 (MFN-169-80).

This letter forwarded a GE study which shcwed that HPCI and RCIC
initiations at the current low water level setpoints is within
the design basis thermal fatigue analysis cf the reactor vessel
and its internrals. Separating HPCI and RCIC seipoints as a means
of reducing thermal cycles has been shown to be of negligible
benefit. In addition, raising the RCIC seipoint or lowering the
HPCI setpoint have undesirable consequences which outweigh the
benefit of the limited reduction in thermal cycles. Therefore,
when evaluated on this basis, PPSL concludes that no change in
RCIC or HPCI setpoints is required.

PP&L also concurs with the BWR Owners! Grcup position that RCIC
should restart automatically following a trip of the system at
high reactor vessel water level. This position was transmitted
to the NRC by letter from D. B. Waters (BWROG) tc D. G. Eisenhut
(NRC), December 29, 1980.

PPEL will implement the recommended option 2 which is descrited
in d2tail in the GE study forvwarded with tha BWR Owners' Group
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position. Implementation is discussed in a lettar from N. W.
Curtis to B. J. Yourgblood on May 2¢, 1981 (PLA-792).

18.1.51 YODIFY BREMK-DETECTION LOGIC TO PPEVENT SPURIOUS
ISOLATION OF HIGE PERSSURE COOLANT INJECTICN AND

The high-pressure coolant injectiorn (EPCI) and reactor core
isolation cooling (RBCIC) systems use differential pressurse
sensors on elbow taps in the steam lines to their turbine drives
to detect and isolate pipe breaks in the systems. The pipe-
hreak-detection circuitry has resulted in spurious isolation of
the HPCI and RCTC systems dua to the pressure spike which
accompanies startup of the systems. The pipe-hreak-detection
circuitry should be modified so that pressure spikes resulting
from HPCI and RCIC system initiation will not cause iradvertent
system isolation.

All applicants for operating license should submit documentation
four months prior to the expected issuance of the staff safety
evaluation report for an operating license or four months prior
to the listed implementation date (July 1, 1981), whichever is
later.

R e m e e s e =

The BYR Owners' Group has performed an evaluation and recommends
the following modification to the steamline break detection
logic. In order to minimize inadvertent HPCI/RCIC isolation due
to pressure transients during system initiation, a time delay
relay, set at approximately three (3) seconds, has been installed
in the steamline high differential pressure circuitry. The tinme
delay feature assures that the steamline treak isolation signal
is, in fact, due to continuous high steam flow. See Subsections
*7.3.1.1a.1.3.4 and 7.6.1a.4.3.3.42,

The time delay relay is class 1lE, with an adjustable time delay

setting of 0-5 seconds. This classificaticn is compatible with
the system's existing circuitrv. Two time delay relays are
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required for the trip system logic for bhoth the HPCI and RICT
systens. . .

A design assessment study shall confirm the appropriate time-
delay settinag. Implementation is discussad in a letter from N.
He Curtis to B. J. Youngblood on Hay 20, 1981 (PLA-T792).

18.1.52 REDUCTION OF CHALLENGES AND FAILUPES CF RELIEF VALVES
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The record of relief-valve failures to clcse for all boiling-
water rsactors (B®WRs) in the past 3 yvears of plant operation is
approximately 30 in 73 reactor-years (0.41 failures per reactor-
year). This has demonstrated that the failure of a relief valve
to close would be the most likely cause of a small-treak loss-of-
coolant accident (LOCA). The high failure rate is the result of
a high relief-valve challenqge rate and a relatively high failure
rate per challenqe (0.16 failures per challenqe). Typically,
five valves are challernged in each event. This results in an
equivalent failure rate per challenge of 0.03. The challenge and
‘failure rates can be reduced in the follcwing ways:

(1) Additional anticipatory scram on loss of feadwater,

{2) PRevised relief-valve actuation setpoints, '

(3) Increased emergency core cooling (ECC) flow,

(4) Lower operating pressures,

(5) ERarlier iritiation of ECC systems

(6) Heat removal throuqh emergency condensers,

(7) Offset valve setpoints to open fewer valves per challenge,

{8) Installation of additioral relief valves with a block~ or
isolation~-valve feature to eliminate opening of the

safety/relief valves (SRVs), consistent with the ASME Code,

{9) Increasing the high steam line flow setpoint for main stean
line isolation valve (#SIV) closure,

(L0) Lowerinag the pressure setpoint for MSIV closure,

{11) Reducing the testing frequency of the ¥SIVs,
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(12) More-s=zringent valve leakage criteria, and
{13) Rarlyv removal of leaking valves

An investigation of the feasibility and ccntraindications of
reducing challernges to the relief valvas by use of the
aforementioned methods should he conducted. Other methods should
also be included in the feasibility study. Those changes which
are shown *to reduce relief-valve challenaes withcut compromising
the performance of the relief valves or other systems should be
implemented. Challenges to the relief valves shculd be reduced
substantially (bVy an order of magnitude).

Results of the evaluation shall be submitted by Apzil 1, 1981 for
staff review. The actual modification shall be accomplished
during the next scheduled refueling outage follcwing staff
approval or no later than 1 year following staff aprroval.
Modification to b2 implemented should be documented at the time
of implementation.
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The BWR Owners! Group (BWROG) has performed an evaluation and
developed recommendations to comply with this reguicsmen+. Thessa
recommendations were transmitted by a let+ter from B. D. Haters to
D. G. Eisenhut on March 31, 198)1. This evaluation shows that
Croshy SRVs (as will be installed in Susquehanna) have a
probability of sticking open which is apprcximately a factor of
ten less than the three stage Target Rock valves. It is our
understanding that the goal of this requirement is to reduce the
probability of a stuck open SRV by a factor of 10 relative to a
reference valve, which is the Target Rock valve. Therafore we
meet the intent of this requirement without modifications.
Inplementation of the modification proposed by the BWROG will not
significantly reduce this failure probability. Therefore no
modifications are necessary in response to this requirement.
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18.1.53 REPORT ON QUTAGES OF ENERGENCY COREZ COOLING SYSTEUS

T e SN P R SN T N et e e e v i i e e S T o S e s e e S e i s

Several components of the emergency core-cccling (ECC) systenms
are permitted by technical specifications tc have substantial
outaqge times (e.qa., 72 hours for one diesel-generator; 14 days
for the HPCI system). In addition, there are no cumulative
outage time limitations for ECC systems. Licensees should submit
a report detailing outage dates and lengths of cutages £for all
ECC systems for the last 5 yvears of operation. The report should
also include the causes of the outages (i.e., ccntroller failure,
spurious isolation).

B ameam S A S el e -

PPSL will submit a report which summarizes emecgency core cooling
system ountages accumulated during the first five years of
operation.

18.1.54 MODIFICATION OF AUTCMATIC DEPRESSURIZATION SYSTEM

- e v S e v e A S s e e e e el ol S e e e e e S S R T Gn S St SN et T ok S P S S GE S SR SR T S P S S S S G s G S —

The automatic depressurization svystem (ALS) actuation logic
should be nodified to eliminate the need fcr manual actuation to
assure adequate core cooling. A feasibility and risk assessment
study is required to determine thke optimum arproach. One
possible scheme that should be considered is ALCS actuation on low
reactor-vessel water level provided nc high-pressure coolant
injection or high-pressure coolant system flow exists and a low-
pressure emergency core coolinqg system is running. This logic
would complement, not replace, the existing ADS actuation logic.

Applicants for operating license shall provide results of
feasibility study 1 year prior to issuance of operatinq license.
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A description of the proposed modification for stafif approval is
required four months prior to issuance of an opezating license.

The ADS actuation loagic may not be automatically actuated for
steam line breaks (5LB) outside containment. The operator must
manually actuate the ADS after diagnosing that an SLB has
occurred. The ADS actuatiorn loqic should he modified to provide
automatic actuation for all Design RBasis Accidents.

Cl e e o e S e et e e G i o ey B S Ry S SIS N et P S P e g ey Sae T e W

PPSL has committed to the NRC (PLA-1312) tc modify the Automatic
Depressurization System (ADS) logic in accordance with Option 4
of the BWROG study dated October 28, 1982. (Letter to Darrell G.
Tisenhuth - NRC - from T. J. Dente - BWR Owners' Group - BWEOG-
8260). This option bypasses the high drywell pressure portion of
+the current ADS actuation logqic after a specific time interval
and adds a manual switch which allows the operator to prevent an
automatic ADS actuation. The additional logic does not affect
automatic ADS response to pipe breaks inside the drywell. The
analysis that led to the decision to implement this option is
hased on an assumption that the 27 fix is an acceptakle
resolution of the ATWS issue.

The high drywell pressure requirement is bypassed by installing a
second ("bypass") timer that is actuated cn low reactor water
level (Level 1). When this timer runs out, the high drywell
pressure trip is bypassed and ths ADS is initiated on a low
reactor water level siqnal alone. A manual ADS inhikit switch is
also provided to aid the operatcer in the executicn of certain
steps in the FEmerqgency Operating Procedures. To inhibit the ADS
with the current logqic, the operator must continuously reset the
two-ninute delay timer or turn off all of the low pressure ECCS
pumps. Thus, the addition of a manually-operated inhibit switch
would allow the operator to inhibit ADS actuation under ATHS
conditions with a sinale action instead of having tc repeatedly
reset the existing two minute timer.

This optior with procedural control provided by the Emergency
Operating Procedures allows desirable-operational control while
providing automatic actions in time to prevent excessive fuel
heatup.

The NRC has concluded (letter from A. Schwencer to N. . Curtis
dated 4,/25/83) that Option U4 is an acceptakle method of modifying
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+he ADS logqic. However, the following additional information is
being submitted to the NRC to complete the review on Susguehanna:

a) Justification for the bypass %fimer setting.
b) A periodic testing plan for the timer.
c) Address the use of the mapual inhibit switch in their

emergency procedures.
d) A surveillance plar for the switch.

As stated in a letter from N. W. Curtis tc A. Schwencer on June
17, 1981 (PLA-851), the required system modifications will bhe
installed prior to the startup following the first rzfueling
outage for Unit 1 and prior to fuel load for Unit 2 contingent on
the results of the NRC review and contingent upon delivery of
qualified equipment.

18.1.55 RESTART OF CORE SPRAY AND LOW PRESSURE COCLANT INJECTION

T —— ——— o G T S S S e T S s St e et G S B SO e M Yt S W G S G P S S S — . $AT o A G S S s S T Gt el T S G S SoA S S S — — - S -
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The core-sprav and low-pressure, coolant-injection (LPCI) system
flow may be stopped by the operator. These systems will not
restart automatically on loss of water level if an initiation
signal is still present. The core spray and LPCI system logic
should be modified so that these systems will restart, if
required, to assure adeaunate core cooling. Because +this design
modification affects several core-coolinq modes under accident
conditions, a preliminarcy design should be submitted for staff
review and avpproval prior t¢ making the actual modification.

All applicants for operating license should subait documentation
four months prior to the expected issuance of an operating
license or four months prior to the listed implementation date,
whichever is later.

e R S e e e L S e e

None reqguired.
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PP&L concurs wi*h the BYR Owners' Group position which was
forwarded +o the NRC by letter from D. B. %aters (BKROG) to D. G.
Fisenhut (NRC), December 29, 1980.

The BWROG report states that the current ECCS design represants
the optimum approach to BWR safety. No mcdificatiocns to existing
LPCI and core sp-ay systems are necessary in response to this
reguirement.

18.1.56 AUTOMATIC SWITCHOVSER OF REACTOR CCRE ISOLATION

T e o S e e e S S S T  Gie  n  S S e T P et S Sk S s et i e i G

The reactor core isolation cooling (RCIC) system takes suction
from the condensate storaqe tank with manual switchover %o the
suppression pool when the condensate storage tank level is low.
This switchover should be made automatically. Until the
automatic switchover is implemented, licensees should verify thatc
clear and cogent procedures exist for the manual switchover of
+he RCIC system suction from the condensate storage tank to the
suppression pool.

Documentation must be submitted four months orior to issuance of
the staff safety evaluation report or four months prior to the
implementation date, whichever is later. Modifications shall bhe
completed by January 1, 1982.

e e S e L e iy D o e i o T e i e S e e S e e

T e e S e e Dy e i e T s e T e T S e W S e S e Snt e

Automatic switchover of the RCIC suction from the condensate
storage tank (CST) to the supvression pool cn low CST level has
heen installed at Susquehanna SES.
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18.1.57 CONFIRM ADEQUACY OF SPACE COOLING FOR HIGH
PRESSURE CCOLANT INJECTICN AND REANCTOER

£1s . i n i St e S S e S T Sk T Pt MR D S S G e G S P T e T Mt e M M St Tt el S e e S Bt S S e S

Long-term operation of the reactor core isola%icn coclinqg (RCIC)
and high-pressure coolant injection (H#PCI) systems may require
space cooling to maintain the pump-room temperatuces within
allowable limits. Licensees should verify the acceptability of
the consequences of a complete loss of alternating-cucrent (AC)
power. The RCIC and HPCI systems should he designad to withstand
a complete loss of offsite AC power to their support systens,
including coolers, for at least 2 hours.

All applicants for operating license should submit documentation
four morths prior to the expected issuance of the staff safety
evaluation report for an operating license cr four months prior
o0 the listed implementation date, whichever is later.

e e s e S e e 2T et S et 2 s S il el e i i e

»

Confirm that HPCI and RCIC room cooling can be maintained to
enable continuous operation during a loss cf offsite AC power for
2 hours.

T e e B2 e ko T e e el it e e e e s s e il e e s e S e e

The HPCI and RCIC room unit coolers and their support systems arce
desiqgned to withstand the consequences of a ccmrplets loss of
offsite AC power since these are powered from onsite diesel
generators. FEach HPCI and RCIC room is provided with a 100%
capacity redundant unit cooler. Refer to Subsection 9.4,.2.2.

18.1.58 EFFECT OF LOSS OF ALTERNATING-CURRENT POWER ON

—— W . S . S V) . 1S A S S T B S S S e RS M Y G S St e S S s S G S SV T o S S MAS A S Hw S S Ve S A S G S = — — . — —
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The licensees should determine, on a plant-specific basis, by
analysis or experiment, the consequences of a loss of cooling
water to the reactor recirculation pump seal coclers. The pump
seals should be designed to withstand a complete loss of
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alternating-current (AC) power for at least 2 hours. Adequaéy of
+he seal design should b2 denmonstratad.

Applicants for operating licenses shall submit the evaluation and
proposed modifications no later than 6 mecnths prior %o expected
issuance of the staff safety evalunation report in support of
license issuance, whichever is later. Hodifications must be
completed hy January 1, 1982.

18.1.58.2 Interpretation

S et o i e B e e e BB i S e Vo i e ki Sl S e

Evaluate the effect of a loss of offsite AC power for 2 hours on
the recirculation pump seals.

The system(s) providing cooling water to the recirculation pump
seals will be modified to automatically receive emergency powar
following a loss of offsite power. These modifications are
completed for Urit 1 and will be implemented on Gnit 2.

18.1.59 PROVIDE A COMMON REPERENCE LEVEL

A T o L S e e ol D o e oS o wew e e e S et et e S e S S ——

Different reference points of the various reactor vessel water
level instruments may cause operator confusion. Therefore, all
level instruments should be referenced to the same point. Either
the bottom of the vessel or the top of the active fuel are
reasonable reference points.

All applicants for coperating license should zutmit documentation
four months prior to the expected issuance of the staff safety
evaluation report for an operatinag license cr four mcnths prior
to the listed implementation date, whichever is later.

None required.
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18.1.59.3_Statement of Response-

All reactor water level indications use the same reference point,
the bhottom of the steam dryer skirt.

18.1.60 VERIFY QUALIFICATION OF ACCUMULATORS ON AUTOMATIC
DEPRESSURIZATION SYSTEM VALVES (IT.K.3.28)

18.1.60.1 _Statement of .Requirement

Safety analysis reports claim that air or nitrogen accumulators
for the automatic depressurization system (ADS) valves are
provided with sufficient capacity to cycle the valves open five
times at design pressures. GE has also stated that the emergency
core cooling (ECC) systems are designed to withstand a hostile
environment and still perform their function for 100 days
following an accident. 6 Licensee should verify that the
accunmulators on the ADS valves meet these requirements, even
considering normal leakage. If this cannot be demonstrated, the
licensee must show that the accumulator design is still
acceptable.

The ADS valves, accunulators, and associated equipment and
instrumentation must be capable of performing their functions
during and following exposure to hostile environments and taking
no credit for nonsafety-related. equipment or instrumentation.
Additionally, air (or nitrogen) leakage through valves must be
accounted for in order to assure that enough inventory of
compressed air is available to cycle the ADS valves.

All applicants for operating license shall submit documentation
four months before the expected issuance of the staff safety
evaluation report for an operating license or four months before
the listed 1mplementatlon date, whichever is later. '

L3
'

18.1;60.3;;htergretation~‘

None required.

18.1;60.3 Stgtement;of Response -

The design basis and justification for the ADS accumulators are
given below. This design basis is different than stated in NUREG
0737, Requirement II.K.3.28.
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The criteria for short-term and long-term ADS operations, as
specified in the FSAR, are as follows:

® "

(b)

Short-Term ADS Operation -

Accunulator capacity is sufficient for each ADS valve to
provide two actuations against 31.5 psiqg (70% of 45 psigq)
drywell pressure (see FSAR Subsection 5.2.2.4.1 and response
to Question 211.67). . N

Long-Term ADS Operability of 100 Days -
The safety related nitrogen storage system contains adequate

gas in storage (N -bottles could be replaced periodically to
provide capacity for at least 100 days operation of the ADS.

- Justification for meeting these criteria is given below.

(N

Short=-Term_ADS Design_Basis

Short-term is defined for this discussion as the time
required to depressurize the reactor to the residual heat
removal (RHR) shutdown cooling pressure permissive setpoint,
stabilize the reactor water level and place the reactor in
the shutdown cooling mode.

Each ADS accumulator is presently sized to provide two ADS
safety/relief valve (S/RV) actuations at 70% of drywell
design pressure. This is'equivalent to six actuations of
the ADS S/RVs at atmospheric pressure in the drywell. The
ADS valves are designed to operate at 70% of drywell design
pressure because that is the maximum pressure for which
rapid reactor depressurization through the ADS valves is
required {greater drywell pressures are associated only with
the short duration primary system blowdown in the drywell

 immediately following a large pipe break). For large breaks

which result in higher drywell pressure, sufficient reactor
depressurization occurs due to the break to preclude the
need for ADS... One ADS actuation at 70% of drywell design
pressure is sufficient to depressurize the reactor and allow
inventory makeup by the low pressure ECC systems. However,
for conservatism, the ADS accumulators are sized to allow
two ADS actuations at 70% of -drywell design pressure.

This design provides sufficient nltrogén to the ADS valves
to permit depressurization until the RAHR shutdoun cooling
mode can be initiated.

Preoperational testing of the ADS valves at 70% of design
drywell pressure is not practical because it would reguire
pressurizing the drywell during the ADS valve testing.
Thus, an eguivalent number of valve actuations at

[ - »
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atmospheric pressure is normally included in the ADS systen
test specification. )

Long-Term_ ADS_Design_Basis

The basis for the long-term ADS requirement is derived from
the long-term cooling acceptance criterion (Criterion 5) of
10CFR50.46. Criterion 5 states:

"Long-Term_Cooling. After any calculated

successful initial operation of the ECCS, the cal-
culated core temperature shall be maintained at an
acceptably low value and decay heat shall be removed
for the extended period of time required by the
long-lived radioactivity remaining in the core.

This criterion requires that either ADS be operable in
conjunction with the low pressure ECCS pumps or that RHR
shutdown cooling and water makeup capability be operable, to
ensure long-term core cooling.

The primary purpose of long-term ADS is to keep the reactor
pressure low enough so that low pressure ECCS systems can be
used to keep the core cooled. The ADS is not required after
the decay heat is low enough so the vessel will not be
pressurized above the shutoff head of the low.pressure ECCS
pumps. , :

The duration for which the ADS must be available is
dependent on factors such as the power of the reactor at the
time of the LOCA, break:size and location, available
injection systems, and availability of RHR shutdown cooling.
The long-term ADS design requirement is 100 days. This is
based on a -judgment of the time required to make any
necessary repairs to the RHR shutdown cooling system or ADS,
thus ensuring the core would be kept cool.

Based on the 10CFR50 requirement, a long-ternm
depressurization capability is provided by supplying
nitrogen to the ADS accumulators using a safety grade .
system. The safety related nitrogen storage (N bottles)
system contains adequate gas in storage for 30 days after a
postulated DBA. However, these nitrogen bottles could be
replaced periodically by bringing portable N -bottles to
provide long-term operation of the ADS. (At Susquehanna,

" these bottles are located in an area that is accessible

following a loss-of-coolant accident.)

From the above discussion, PPEL concludes that the Susquehanna
design of ADS pneumatic supply system meets the intent of NUREG-
0737, Item II.K.3.28. t \ :
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18.1.61 REVISED SMALL-BREAK LOSS OF COOLANT ACCIDENT METHODS
hd _(IIQK.3Q30) : i -

18.1.61.1 Statement_of Requirement

The analysis methods used by nuclear steam supply system vendors
and/or fuel suppliers for small-break loss-of-coolant accident
(LOCA) analysis for compliance with Appendix K to 10 CFR Part S50
should be revised, documented and submitted for NRC approval.
The revisions should account for comparisons with experimental
data, including data from the LOFT test and Semiscale Test
facilities.

The Bulletins and Orders Task Force identified a number of
concerns regarding the adequacy of certain features of small-
break LOCA models, particularly the need to confirm specific
model features {e.g., condensation heat transfer rates) against
applicable experimental data. These concerns, as they applied to
each light-water reactor (LWR) vendor's models, were documented
in the task force also concluded that, in light of the TMI-2
accident, additional systems verification of the small-break LOCA
model as required by IX.4 of Appendix K to 10 CPR 50 was needed.
This included providing experimental verification of the various
modes of single-phase and two-phase natural circulation predicted
to occur in each vendor's reactor during small-break LOCAs.

Based on the cumulative: staff requirements for additional small-
break LOCA model verification, including both integral system and
separate effects verification, the staff considered model
revision as the appropriate method for reflecting any potential
upgrading of the analysis methods.

The purpose of the verification was to provide the necessary
assurance that the small-break LOCA models were acceptable to
calculate the behavior and consequences of small primary systenm
breaks. The staff believes that this assurance can alternatively
be provided, as appropriate, by additional justification of the
acceptability of present small-break- LOCA models with regard to
specific staff concerns and recent test data. Such justification
could supplement or supersede the need for model revision.

The specificAstaff.concérns regarding small-break LOCA models are
provided in-the analysis sections of the B&O Task Force reports |,
for each LWR vendor, (NOREG-0635, -0565, -0626, -0611, and -

0623). These concerns should be reviewed in total’ by each holder

of an approved emergency core cooling system model and addressed
in the evaluation as appropriate.

The recent tests include the:entire Semiscale small-break test
series and LOFT Tests (L3-1) and L3-2). The staff believes that
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the present small-break LOCA models can be both gualitatively and
quantitatively assessed against these tests. Other separate
effects tests (e.qg., ORNL core uncovery tests) and future tests,
as appropriate, should also be factored into this assessment.

Based on the preceding information, a detailed outline of the
proposed program to address this issue should be submitted. In
particular, this submittal should identify (1) which areas of the
models, if any, the licensee intends to upgrade, {2) which areas
the licensee intends to address by further justification of
acceptability, (3) test data to be used as part of the overall
verification/upgrade effort, and (4) the estimated schedule for
pecforming the necessary work and submitting this information for
staff review and approval.

Licensees shall submit an outline of a program for model
justification/revision by November 15, 1980. Licensees shall
submit additional information for model justification and/or
revised analysis model for staff approval by January 1, 1982.
Licensees shall submit their plant-specific analyses using the
revised models by January 1, 1983 or one year after any model
revisions are approved. Applicants shall submit aprropriate
information in accordance with the licensing review schedule.

A XN B —-— s s s e e e ity S
.
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None required.

18.1.61.3 Statement Of Response

PP&L considers that the reactor vendor, General Electric, is the
most appropriate party to work with the staff in resolving staff
concerns with small break LOCA models for BHWRs. Accordingly, the
staff should direct their questions regarding the scope and
schedule for this requirement to General Electric (attn. R. H.
Buchholz, Manager, BWR Systems Licensing). Copies of
correspondence on this item should be sent to PPEL so that we may
remain cognizant of the progress of the program to resolve the
staff!'s concerns on thls requlrement.

18.1.62 PLANT~SPECIPIC CALCULATIONS TO SHOW COMPLIANCE WITH lOCFR
ccx- - - PART -50.46 (IT.K.3.31)

18.1.62.1 Statement of -Requirement

Plant-specific calculations using NRC-approved models for small-
break loss-of-coolant accidents (LOCAs) as described in itenm
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IT.K.3.30 to show compliance with 10 CFR 50.46 should be
submitted for NRC approval by all licensees.

- 18.1.62.2 Interpretation

None required.

18.1.62.3 Statement of Response

Plant specific calculations will be performed if required,
following NRC approval of LOCA model rev151ons required by item
II.K. 3 30 (see Subsectlon 18 1 61). ‘ ) :

.«

18.1.63 EVALUATION OF ANTICIPATEDMTRANSIENTS‘WITH SINGLE
S FAILURE_TO_VERIFY NO FUEL_CLADDING FAILURE (ITX.K.3.44) -

18-1-63-1 Sgateggﬁt of _Requirement

For ant1c1pated transients combined wlth the worst single failure
an assuming proper operator actlons, licensees should demonstrate
that the core remains covered or provide analysis to show that no
51qn1f1cant fuel damage results from core uncovery. Transients
which, result in a stuck-open rellef valve should be 1ncluded in
this category.. .

All applicants for operating license should submit documentation
four months prior to the expected issuance of the staff safety
evalaution report for an operating license or four months prior
to the listed implementation date, whichever is later.

2t

18;1.63.2vIntergre£atidn

None required. .

18.1.63;3;Statement‘ofsBespbnse;‘

~

The BWR Owners' Group has prepared a generic response to this
requirement. The report was transmitted to D. G. .Eisenhut by a
letter from D. B. Waters on December 29, 1980. This response
contains an evaluation of analyses performed to demonstrate the
core remains covered'or no significant fuel damage occurs from an
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anticipated transient with a single failure. PPE&L has reviewed
this response and finds it is applicable to Susquehanna SES. The
report concludes that the core remains covered for all evaluated
conbinations of anticipated transients and single failures.

18.1.64 EVALUATION OF DEPRESSURIZATION WITH OTHER THAN THE
. AUTOMATIC DEPRESSURIZATION SYSTEM_ (II.K.3.U45)

18.1.64.1 Statement of Reguirement

Analyses to support depressurization modes other than full
actuation of the automatic depressurization system (ADS) {e.g.,
early blowdown with one or two safety relief valves) should be
provided.. Slovwer depressurization would reduce the possibility
of exceeding vessel inteqrity limits by rapid cooldown.

All applicants for operating license should submit documentation
four months prior to the expected issuance of the staff safety
evaluation report for an operating license or four months prior
to the listed implementation date, whichever is later.

18.1.64.2 Interpretation

None required.

18.1.64.3 Statement of Response

The BWR Owners' Group submitted a generic response to this
requirement. This response was transmitted by letter to D. G.
Eisenhut from D. B. Waters on December 29, 1980.° PP&L has
reviewved this response and find it applicable to Susquehanna SES.
The report concludes that no improvement can be gained by a
slcwer depressurization and actually could be. detrimental to core
cooling. Therefore no additional action is necessary in response
to this requirenment..

.

.65._ _MICHELSON -CONCERNS (II.K.3.46)

18.1.65.1 Stétement-of-gequirement

»
»

A number of concerns related to decay heat removal following a
very small break LOCA and other related items were questioned by
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Mr. C. Michelson of the Tennessee Valley Authority. These
concerns were identified for PWRs. GE.was requested to evaluate
these concerns as they apply to BWRs and to assess the importance
of natural circulation during a small-break LOCA in BWRS.

18.1.65.2 _Interpretation

None required.

18.1;&5;3 Statement of Response

The General Electric Company has responded to the guestions posed
by Mr. Michelson. This response was sent by letter from R. H.
Buchholz to D. F. Ross on February 21, 1980. These responses are
applicable to Susquehanna SES and no further response is
necessarye. : : ’
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No requirement stated in NUREG 0737. Refer to Subsection 18.2.38
which~contains the response to the requirement in NUREG 0694.

*18.1.67_ _-UPGRADE_EMERGENCY SUPPORT_FACILITIES (IIT.A.l.2)

18.1.67.1_Statement _of Requirement

A detailed statement of the requirement can be found in NUREG-
0696. The implementation schedule was announced in Generic
Letter 81-10 on February 18, 198l.. This schedule is as follows:
Desiqn information for emergency response facilities should be
provided in connection with the operating license review process.
These facilities shall be operational by October 1, 1982 or prior
to fuel load, whichever is later. Interim facilities, as
described in‘ NUREG-0694 .shall be provided by fuel load.

None required.
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18.1.67.3 Statement of Response

The proposed method of responding to this requirement was
submitted by a letter to B. J. Youngblood from N. W. Curtis on
April 2, 1981 (PLA-704). Details on the emergency response
facilities are presented in the Emergency Plan.

18.1

68 ___EMERGENCY PREPAREDNESS—LONG TERM_{IXI.A.2)

18.1.68.1 Statement of Requirement -

Each. nuclear facility shall upgrade its emergency plans to
provide reasonable assurance that adequate protective measures .
can and will be taken in the event of a radiological emergency.
Specific criteria to meet this requirement is delineated in
NUREG-0654 (FEMA-REP-1l), "Criteria for Preparation and Evaluation
of Radiological Emergency Response Plans and Preparation in
Support of Nuclear Power Plants."

NUREG-0654, Revision l; NUREG-0696, “"Functional Criteria for
Emergency Response Facilities;" and the amendments to 10 CFR Part
50 and Appendix E to 10 CFR Part 50 regarding emergency
preparedness, provide more detailed criteria  for emergency plans,
design, and functional criteria for emergency response facilities
and establishes firm dates for submission of upgraded emergency
plans for installation of prompt notification systems. These
revised criteria and rules supersede previous Commission guidance
for the upgrading of emergency preparedness at nuclear power
facilities.

Requirements of the new emergency—-preparedness rules under
paraqraphs 50.47 and 50.54 and the revised Appendix E to Part 50
taken together with NUREG-0654 Revision 1 and NUREG-0696,. when
approved for issuance, go' beyond the previous requirements for
meteorological programs. To provide a realistic time frame for
implementation, a staged schedule has been established Hlth
compensating actlons provided for interim measures.

Specific milestones have been developed and are presented below.
ullestones are numbered and tagged with.the following code; a=

date, b-activity, c-minimum_acceptance_criteria. They are as
follows:

(1) a. Fuel load.

b.. Submittal of radiological emergency response
plans.
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Ce A description of the plan to include elements of
NUREG-0654, Revision 1, Appendix 2.

a. Fuel load.

be Submittal of implementing procedures.

Ca Methods, systems, and equipment to assess and
monitor actual or potential ocffsite consequences
of a radiological emergency condition shall be
provided.

de Fuel load.

be. Inmplementation of radiological emergency response
> plans.

Ce. FPour elements of Appéndix 2 to NUREG-0654 with the
exception of the Class B model of element 3, or

Altefnative to item (3) regquiring compensating actions:

A meteorological measurements program which is
consistent with the existing technical specifications
as the the baseline or an element 1 program and/or
element 2. system of Appendix 2 to NUREG-0654, or two
independent element 2 systems shall provide the basic
meteorological parameters (wind direction and speed and
an indicator or atmospheric stability) on display in
the control room. An operable dose calculational
methodology (DCM) shall be in use in the control room
and at appropriate emergency response facilities.

The following compensating actions shall be taken by
the licensee for this alternative:

(i) If only element 1 gg:element 2 is in use:

(o} The licensee (the person who will be
responsible for making offsite dose
projections) shall  check communications with
the cognizant National Weather Service (NWS)
first order station and NWS forecasting
_station on a monthly basis to ensure that
"routine meteorological observations and
forecasts can be accessed.

o The licensee shall calibrate the
meteorological measurements program at a
frequency no less than quarterly and identify
a readily available source of meteorological
data (characteristic of site conditions) to
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vhich they can gain access during calibration
periods.

o} During conditions of measurements systen
unavailability, an alternate source of
meteorological data which is characteristic
of site conditions shall be identified to
which the licensee can gain access.

o The licensee shall maintain a site .inspection
schedule for evaluation of the meteorological
measurements program at a frequency no less
than weekly.

o It shall be a reportable occurence if the
- meteorological data unavailability exceeds
the goals outline in Proposed Revision 1 to
Requlatorv Gulde 1.23 on a quarterly basis.

The portlon of the DCM relating to the transport
and diffusion of gaseous effluents shall be
consistent with the characteristics of the Class A
model outlined 1n element 3 of Appendix 2 to

NOUREG-0654..

Direct telephone access to the individual
responsible for making offsite dose projections
(Appendix B to 10 CFR Part 50(IV) (a) (4)) shall be
available to the NRC in the event of a
radiological emergency. Procedures for
establishing contact and identification of contact
individuals shall be provided as part of the
implementing procedures.

+ This alternative shall not be exercised after July 1, 1982.

Further, by July 1, 1981, a functional description of the

upgraded progranms (four elements) and schedule for
installation and full operational capability shall be
provided (see milestones 4 and 5).

(4) a. March 1, 1982.

b. Installation of Emergency Response Fac111ty
hardware and softuare.

Ce Four élements of Appendix 2 to NUREG-0654, with
: exception of the Class B model of element 3.

(5) a. July 1, 1982..

b. Full operational capability of milestone 4.
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The Class A model (desigﬁed to be used out to the
plume exposure EPZ) may be used in lieu of Class B

‘model out to the ingestion EPZ. Compensating

actions to be taken for extending the application
of the Class A model out to the ingestion EPZ
include access to supplemental information (meso
and synoptic scale) to apply judgment regarding
intermediate and long-range transport estimates.
The distribution of meteorological information by
the licensee should be as described in Table 18.1-
13 by July 1, 1982.

July 1, 1982 or at the time of the completion of
milestone 5, whichever is sooner.

Mandatory review of the DCM by the licensee.

Any DCM in use should be reviewed to ensure
consistency with the operational Class A model.
Thus, actions recommended during the initial
phases of a radiological emergency would be
consistent with those after the TSC and EOF are
activated.

September 1, 1982.

Descrlptlon of the Class B model prov;ded to the

NRC.

Documentation of the technical bases and
justification for selection of the type Class B
model by the licensee with a discussion of the
site-specific attributes..

June 1, 1983.

Pull operational capability of the Class B model.

Class B model of element 3 of Appendlx 2 to NUREG-

0654, Rev151on 1

Applicants for an operating license shall meet at least
milestones 1, 2, and 3 prior to the issuance of an operating

license.

Subsequent milestones shall ke met by the same

dates indicated for operating reactors. For the alternative
to milestone 3, the meteorological measurements progranm |

shall be consistent with the NUREG-75,/087, "Standard Review

Plan for the Review of Safety Analysis Reports for Nuclear
Power Plants," Secton 2.3.3 program as the baseline or
element 1 and/or element 2 systems. *

1

|
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18.1.68.2 Interpretation

None regquired.

Responses to these requirements are incorpcrated into the
Emergency Plan.

18.1.69 INTEGRITY OF SYSTEMS OUTSIDE CONTAINHENT LIKELY TO CONTAIN
- ; RADIQACTIVE _MATERIAL {(IXI.D.1l.1)

18.1.69.1 Statement_of Reguirement

Applicants shall implement a program to reduce leakage from
systems outside containment that would or could contain highly
radioactive fluids during a serious transient or accident to as-
low-as-practical levels. This program shall includge the
following: _ .

{1) - Inmediate leak reduction;

_{(a) Implement all practical leak reduction measures
for alY systems that could carry radioactive fluid
outside of containment.

{b) Measure actual leakage rates with system in
operation and report them to the NRC.

(2) Continuing Leak Reduction--Establish and implement a
program of preventive maintenance to reduce leakage to
as-low-as-practical levels. This program shall include
periodic inteqgrated leak tests at intervals not to
exceed each refueling cycle. .

This requirement shall be lmplemented prior to issuance of a
full-pover license.

Applicants shall provide a summary description, together with
initial leak-test results, of their program to reduce leakage
from systems outside containment that would or could contain
primary coolant or other hiqghly radioactive fluids or gases
during or following a serious transient or accident. Applicants
shall submit this information at least four months prior to fuel
load.
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18.1.69.3_Statement_of_ Response

1. Program summary description:

1.1

The following systems will be leak tested (the
frequency is indicated in ( ) after each each
item)s

A.. Residual Heat Removal: (18 months)
B.. = Reactor Core Isolation Cooling "
C. Core Spray "
D. High Pressure Core Injectlon "
B.. Scram Discharge "
F. Reactor Water Clean-up* "
G Standby Gas Treatment - "
"He Containment Air Monitors "
T Post Accident Sampling "

Initial leak-test results will be available when

the first. measurements are made, prior to

conmpletion of the startup test progranm..

" % NOTE: . The RWCU system will not have

significant post~accident radioactivity because
the suction is isolated by containment isolation
signals (refer to Table 18.1-10)-. However, this
system may conceivably be used in some post-
accident scenarios, and will therefore be leak
tested.

The following systems contain radioactive material
but are excluded from our program (justlflcatlon
for exclusion follows each item):

A. Main Steam —'identified by NEDO-24782 as not
to be regarded as containing highly
radioactive fluid following an accident.

B. TFeed water - same justification as A.

C. Main Steam Line Drain - this system is
isolated following a LOCA.

De Reactor Water Sample - this system will not
be used following an accident, a separate
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post-accident sampling station is being
developed in response to item II.B.3.

Recirculation Pump Seal Rater (from CRD
pumps) < lines are protected by check valves
and an excess flow check valves.

Floor & Equipment Drains — this syten
isolated following a LOCA and will not be
used following an accident.

suppression Pool Clean-up & Drain - same
justification as F.

- Method for obtaining actual leak rates

Water - leakage will be collected in a
graduated measuring device and timed to
determine GPM leak rate. Implementing
procedures will establish criteria for
initiation of leak rate quantification.

Steam - an estimate of the size of the leak
will be made (i.e. equivalent pipe diameter
steam.flow). Plowrate will be determined
using standard Handbook data. This will be
converted to a GPM flowrate using the
specific volume of the steam at the given
conditions.

The two gaseous systems are tested as follows:

A.

‘B.

Standby Gas Treatment System - This system is
subject to filter efficiency testing in accordance.
with the Technical Specifications which includes
"pop" and refrlqerant injection.

"

Containment Air Honltors - These are tested while
the system is under normal running conditions by
checking each mechanical joint with liquid soap. .

Consideration was given to the Standby Gas systen
regqarding the incident at North Anna Unit 1 in 1979.
The standby gas piping and duct work from the-
containment to the filters.are gas tight and do not
include any pressure relief devices which would allow

gases to escape to the Reactor Bulldlng..

The piping is

rated at 150 psig and the duct work is HVM-GS-G. (High
Yelocity Medium . Pressure - Galvanized Steel - Gas
tight).
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In light of the above, the actions stated in 1l.1l.G and
2.2 have resulted.

4. Technical Specifications references this program which
includes an acceptance criteria of 5 GPM total leakage
rate for the systems listed in 1.1 with the exception
of:

A. Standby Gas Treatment — which is limited to the
acceptance criteria stated in Technical
Specifications Subsection 4.6.5.3 and

B. The containment air monitors - which has an
‘acceptance criteria of zero leakage as determined
by a liquid soap test.

r

18.1.70__-_INPLANT_IODINE RAD;A*ION MONITORING (III.D.3.3)

18.1.70.1_Statement of Requirement .

Each licensee shall provide equipment and associated training and
procedures for accurately determining the airborne iodine
concentration in areas within the facility where plant personnel
may be present during an acc1dent.

Effective monitoring of increasing iodine levels in the buildings
under accident conditions' must include the use of portable
instruments using sample media that will cocllect iodine
selectively over xenon {e.g., Silver zeolite) for the following

reasons:

(1) The physical size of the auxiliary and/or fuel handling
building precludes locating stationary monitoring
instrumentation at all areas where airborne iodine
concentration data might be required.

(2) ©Unanticipated isolated "hot spots™ may occur in
locations where no stationary monitoring
instrumentation is located.

(3) Unexpeciedly high- background radiation levels near
stationary monitoring instrumentation after an accident
may interfere with filter radiation readings.

(4) The time required ‘to retrieve samples after an accident

may result in high personnel exposures if these filters
are located in hiqh—dose-rate arease. :
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After January 1, 1981, each applicant and licensee shall have the
capability to remove the sampling cartridge to a low-background,
low-contamination area for further analysis. Normally, counting
rooms in auxiliary buildings will not have sufficiently low
backgrounds for such analyses following an accident. In the low
background area, the sample should first be purged of any
entrapped noble gases using nitrogen gas or clean air free of
noble gases. The licensee shall have the capability to measure
accurately the iodine concentrations present on these samples
under accident conditions. There should be sufficient samplers
to sample all vital areas.

18.1.70.2_Interpretation-

Y
PPEL is in basic agreement with the technical discussion as
outlined in this requirement. It should be noted that
Susquehanna SES is a BWR and does not possess an auxiliary
building. Consequently, it is premature to suggest that our
counting facilities within the control structure will be
inadequate to effectively count air samples.. Additionally,
purging of the air sample cartridges may not be necessary if an
effective collection media is used for radiociodine air samplinge.

. 18.1.70.3_Statement_of Response-

PPSL will meet the requirements defined in this item. To
summarize the program, three (3) particulate and gaseous
continuous air monitoring systems are provided for air sampling
plant areas where personnel may be present during accident
conditions. The systems are cart mounted for ease of relocation.

Grap samples are obtained using the equipment specified in
Subsection 12.5.2.6.3. During accident conditions silver zeolite
cartridges will be used for radioiodine analysis in conjunction
with two (2) Eberllne stablllzed assay meters (SAM-2) or
equlvalent.

Air samples are evaluated as specified in Subsection.12.5.3.5.5.
In addition to initial training provided for Health Physics
personnel, periodic drills are conducted in accordance with the
Susquehanna Emergency Plan Section 8.1.2 (See Amendment 25 of
Operating License Application).

Analy81s of lodlne cartridges will be performed in a low
backqround, low contamination area., During accident conditions,
preliminary analysis will be performed by onsite radiation
monitoring teams in the counting room, if accessible using a SAM-
2. . Final analysis will be .performed in the emergency off-site
facility where appropriate sensitivity can be achieved. Prior to

18.1-125




SSES-FSAR

analysis, cartridges will be purqéd using station service air or
bottled nitroqgen, if necessary to reduce noble gas interference.

18.1.71___CONTROL_ROOM_HABITABILITY REQUIREMENTS (III.D.3.4)

18.1.71.1_Statement of Regquirement

Licensees shall assure that control room operators will be
adequately protected against the effects of accidental release of
toxic and radioactive gases and that the nuclear power plant can
be safely operated or shut down under design basis accident
conditions (Criterion 19, "Control Room,'" of Appendix A, "General

* Design qriteria‘for Nuclear Power Plants,! to 10 CFR Part 50)e.

All licensees must make a submittal to the NRC regardless of

"whether or not they met the criteria of the Standard Review Plans

{SRP) sections listed below. The new clarification specifies
that licensees that meet the criteria of the SRPs should provide
the basis by referencing past submittals to the NRC and/or
providing new or additional information to supplement past
submittals.

18.1.71.1.1 Regulrements for Licensees_that Heet Criteria

-

- A1l licensees with control rooms that neet the criteria of the

following sections of the Standard Review Plan:

2.2.1-2.2.2 . Identification of Potential Hazards in Site Vicinity
2.2.3 Evaluation of Potential Accidents;
6.4 Habitability Systems

shall report their findings regarding the specifié SRP sections
as explained below. The following documents should be used for

_ guidance:

’

_‘(a) Regqulatory Guide 1.78, "Assﬁmptions fcr‘Evaluating the

Habitability of Requlatory Power Plant Control Room During a
Postulated Hazardous Chemical Release";

-"

N(b) Requlatory Guide 1.95, "Protection of Nuclear Power Plant

Control Room Operators Agalnst an Accident Chlorine
Release"; and,

{c) K. G..Murphy and K.un.,Campe, "Nuclear Power Plant Control
Room Ventilation System Design for Meeting General Design
Criterion 19,'" 13th AEC Air Cleanlnq Conference, August
1974. .
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Licensees shall submit the-results of their findings as well as
the basis for those findings by January 1, 1981. In providing
the basis for-the habitability finding, licensees may reference
their past submittals. Licensees should, however, ensure that
these submittals reflect the current facility design and that the
information requested in Attachment 1 of NUREG 0737 is provided.

18.1. 71 1.2 Requirements for licensees that Do Wot
Meet Criteria

s o con - —

All licensees with control rooms that do not meet the criteria of
the above-listed references, Standard Review Plans, Regulatory
Guides, and other references shall perform the evaluations and
identify approprlate modlflcatlons, as discussed below..

Bach licensee subm1tta1 shall include the results of the analyses
of control roon concentrations from postulated accidental release
of toxic gases and control room operator radiation exposures from
airborne radioactive material and direct radiation resulting from
desiqn~basis accidents. The toxic gas accident analysis should
be performed for all potential hazardous chemical releases
occurring either on the site or within 5 miles of the plant-site
boundary.. Requlatory Guide 1.78 lists the chemicals most
conmonly encountered in the evaluation of control room
habitability but is not all inclusive..

The design—-basis—accident (DBA) radiation source term should be
for the loss~of-coolant accident LOCA containment leakage and .
enqgineered safety feature (ESF) leakage contribution outside
containment as described in Appendix A and B of Standard Review
Plan Chapter.l15.6.5.  In addition, boiling-water reactor (BWR)
facility evaluations should add any leakage from the main stean
isoaltion valves (MSIV) (i.e., valve-stem leakage, valve seat
leakage, main steam isolation valve leakage control systenm
release) to the containment leakage and ESF leakage following a
LOCA. ., This should not be construed as altering the staff
recommendations in Section D. of Regulatory Guide 1.96 (Rev. 2)
reqgarding MSIV leakage-control systems. Other DBAs should be
revieved to determine whether they might constitute a more-severe
control-room hazard than the LOCA.

In addition to the accident-analysis results, which should either
identify the possible need for control-room modifications or
provide assurance that the habitability systems will operate
under all postulated conditions to permit the control-roomn
operators to remain in the control room to take appropriate
actions required by General Design Criterion 19, the licensee
should submit sufficient information needed for an independent
evaluation of the adequacy of the habitability systems.
Attachment 1 of NUREG 0737, item IIT.D.3.4 lists the information
that should be provided along with the licensee's evaluation.
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18.1.71.1.3 Documentation_and Implementation

Applicants for operating licenses shall submit their responses
prior to issuance of a full-power license. Modifications needed
for compliance with the control-room habitability requirements
specified in this letter should be identified, and a schedule for
completion of the modifications should be provided.
Implementation of such modifications should be started without
awaiting the results of the staff review. Additional needed
modifications, if any, identified by the staff during its review
will be specified to. licensees.

18.1.71.2 Interpretation

None required.

18.1.71.3 Statement of Response

The control room habitability system design includes protection
of the control room from radiocactive and toxic gases. Subsection
6.4 provides a description of this system and compliance to
habitability requirements. Potential hazards from nearby

'~ facilities are discussed and evaluated in Subsection 2. 2.

References for the information .required for the NRC control ' room
habitability evaluation are provided in Table 18.1-17.
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TABLE 18.1-1

INTERIM REQUIRED SHIFT STAFFING

One Unit," Two Units - Two Units Three Units
. One Control One Control Two Control Two Control
Operating Status Room ~ Room Rooms Rooms
One Unit Operating® 1 SS (SR0) 1 SS (SRO) 1 SS (SRO) 188 (SRO) . )
. ) 1 SRO. 1 SRO 1 SRO 1 SRO
2 RO 3 RO 3 RO "4 RO
2 AO 3 A0 3 A0 4 A0
Two Units Operating¥ NA 1 SS (SRO) 1 SS (SRO) 1 SS (SRO) ‘
' ' ' 1 SRO 2 SRO 2 SRO ") Only 1 SRO & 4 ROs required
3 RO -4 RO S RO ) if both units are operated
3 A0 4 A0 ' ) from one control room
5 AO
All Units Operating*® NA 1 SS (SRO) 1 SS (SRO) 1 SS (SRO)
‘ 1 SRO -2 SRO 2 SRO
3 RO 4 RO 5 RO
3 A0 4 AO S A0
All Units Shut Down 1 55 (SRO) 1 SS (SRO) 1 SS (SRrO) 1-SS (SRO)
\ 1 RO 2 RO 2 RO 3RO
1 40 3 A0 3 A0 S A0

SS - shift supervisor
SRO - licensed senior reactor operator

RO - licensed reactor operator
AO - auxiliary operator

NOTE: - (1) In order to operate or supervise the operation of more than one unit, an operator (sdo or RO)

must hold an appropriate, current license for each such unit.

(2) In addition to the staffing requirements indicated in the table, a licensed senior operator
will be required to directly supervise any core alteration activity.

(3) See item I.A.1l.1 for shift technxcal advisor requirements.

* Modes 1 through 3.
Rev. 27, 10/81
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TABLE 18.1-2

INITIAL CORE ISOTOPIC INVENTORY(I)

Isotope Curies Isotope Curies Isotope Curies
I--131 8.66+7(2) Y---93 1.82+48 TE-129 2.38+7
I-~-132 1.29+8 Y--=94 1.61+8 TE131M 1.31+7
I--133 1.99+8 Y---95 1.84+8 TE-131 7.7447
I--134 2.32+8 ZR~~95 1.84+8 TE-132 1.29+8
I--~135 1.82+8 ZR--97 2.86+8 TE133M 1.40+8
I--136 9.22+7 NB-95M 3.81+6 TE-133 8.93+7
BR~-83 1.52+7 NB--95 1.91+6 TE-134 2.05+8
BR~--84. 2.74+7 NB-97M. 1.78+8 C€sS~137 1.13+7
BR~-85 3.84+7 NB--97 1.85+8 CS-138 1.90+8
KR-83M 1.55+7 M0~-~-99 1.84+8 €sS-139 1.93+8
KR~85M 3.87+7 MO-101 1.49+8 CS-140 1.76+8
KR--85 1.31+6 - MO~102 1.19+8 CS-142 9.22+7
KR--87 7.44+7 MO-105 { 2.05+7 BA137M 1.75+8
KR--88 1.04+8 TC-99M 1.63+8 BA-139 1.87+8
KR~--89 1.37+8 TC-101 1.49+8 BA-140 1.87+8
XE133M 5.06+6 TC~-102. 1.23+8 BA-141 1.87+8
XE-133 1.98+8 . TC-105 2.65+7 BA-142 1.71+8
XE135M 5.36+7 RU-103 - , 8.93+7 LA-140 1.87+8
XE-135 1.87+8. RU-105 . 2.68+7 LA-141 1.90+8
XE~-137 1.79+8 RU-106. 9.84+7 LA-143 1.74+8
XE-138 1.76+8 RU-107 5.65+6 . LA-142 1.74+8
SE--81 - 4.17+6 ’ RH103M. 8.93+7 CE-141 1.90+8
SE~-83M 8.63+6 RH105M 5.62+6 CE-143 1.75+8
SE--83 6.55+6 RH-105 2.68+7 CE-144 1.45+8
SB~--84 2.92+7 RH~-106 1.16+7 CE-145 1.15+8
RB--88 1.07+8 RH-107 5.65+6 CE-146 8.81+7
RB--89 1.42+8 SN-127 3.27%6 PR-143 1.75+8
RB--90 1.72+8 SN-126 1.75+1 PR-144 1.49+48
RB~-91 1.62+8 SH-128 1.10+7 . PR-145 1.15+8
RB--92. 1.31+8 SN-130 5.95+7 - PR-146 9.14+7
SR--89 1.42+8 SB-127 3.87+6 ND-147 6.70+7
SR-=90" - 1.14+7 SB-128 . - 1.64+7 ND-149 3.24+7
SR--91 1.73+8 SB-129 2.20+7 ND-151 1.19+7
SR--92 1.58+8 SB-130 5.95+7 PM-147 3.45+7
SR--93 . 1.67+8. ) SB-131. 8.03+7 PM-149 3.246+7
SR-=94 1.28+8 SB~132 9.97+7 PM~151 1.25+7
Y--=90. 1.72+8 ‘ SB-133 1.01+8 . SM-151 © 2.7045
Y--91M 1.01+8 TE127M’ 1.04+6 SM-153 4.70+6
Y---91 1.70+8 TE-127 3.87+6

Y---92 1.76+8 TE129M 1.04+7

) (l)Based on 1000 reactor operating days at 3440 MWt. Reference GE Intermal
Report Document, "Summary of Fission Yield for U-235, U-238, and PU-239,"
published by Meek and Rider, June, 1977.

(2)3.66+7 = 8.66x107.
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TABLE 18.1-3

RADIATION ZONE CLASSIFICATION()(2)

Radiation _ Maximum
Zone Dose Rate
I < 15 mR/hr
II < 100 mR/hr
I1I < 500 mR/hr
Iv < 5 R/hr
v < 50 R/hr
VI < 500 R/hr
VII < 5000 R/hr
VIII S 5000 R/hr
Notes:
1. Baééd on maximum contact doée rﬁté"for zones containing radiation
sources. ' :

2. Based on maximum field dose rate for zomes with radiation fields
caused by sources located outside the area.

. Rev. 27, 10/81 .



State of Occupancy

Continuous
Main Control Room

Technical Support Center

l -
Operations Support Center

North Gate ﬁouse (asce)

Security Control Center

Emergency Operations

Facility(l)
As Required

Post~Accident Sampling

1) Sample Station

2) Chemistry Lab

3) Plant Vent Sample

Station

SSES-FSAR
TABLE 18.1-4

Figure

18.
18.

18.
18.
18.

18.
18.
18.

VITAL AREAS

1-5
1-5

.1-5

1-1
1-1

1-5
1-3
1-8

Symbol

Al
A2
A.3
AG
A5
A.6

B.1
B.2
B.3

Radiation
Zone

IT
11

I
II
III

(1) Information regarding the EOF may be found in Appendix I of the

SSES Emergency Plan.
(2)

TID is defégmined per event, that is, for a one time, one man task

initially performed 1 hour post-accident and lasting 30 minutes.

() TID is determined per event, that is for a one time one man task
initially performed 2 hours post-accident.

(4)

TID is determined per event.

Duration is thirty (30) minutes for

filter removal and transport.

post-accident.
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Task initially performed 24 hours

TID
(rem)

0.24
1.6
1.6
0.1
0.1
0.1

o.1(2)
0.1(4)
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TABLE 18.1-5

PRINCIPLE DOSE RATE CONTRIBUTORS IN PLANT AREAS

Structure
Reactor Building

Elev. 645'-0"
to 670'-0"

Elev. 670';69
to 683'-0"

Elev. 683'-0"
to 719'-1"

Elev. 719'-1"
to 749'-1"

Elev. 749'-1"
to 770'-1"

Control Building
Elev. 656'-0"
to 806'-0"

Elev. 806'~-0"
to 818'-0"

’

Rev. 27, 10/81

Area

Wetwell
HPCI

RCIC

Core Spray

~ Sump- Room

‘Wetwell

RHR
Access
Corridor

Truck Port:

Railroad Port
Other Areas‘

Drywellk

. Equip. Areas

Equip. Removal
Areas

Core Spray
Piping Area

Drywell

Main Steam
Tunnel

NE Equipment
Airlock ‘
SW Equipment
Airlock
South Switch
Gear Room
CRD Hatch

Drywell
Penetration
Rooms and
other Areas

All Areas

All Areas.

Dominant System (Source)

Suppression Qi?l water (C)
HECI (C, D) 1)

RCIC (C, D)

Core Spray (C)

RHR Cooling Mode (B)

Drywell.(A)
RHR Cooling Mode (B)
RCIC (C)

RHR Cooling Mode (B)

* RHR Cooling Mode (B)

Core Spray,{(C), RCIC (C),
HECI (C) 0 .

Drywell (A)

RHR Cooling Mode (B)
RHR Cooling Mode (B)
Core Spray (C)

Drywell (A)
Core Spray (C)

RHR Spray. Mode (C)
Core Spray (C)“’
RHR Spray Mode (C)
RHR Spray Mode (C)
Drywell (A)

Core Sprangc), RHR Spray
Mode (C)

Core Spray (C)

Standby Gas Treatment
Systems:.
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NOTES:

1) At one hour post-accident, the steam source (D) will dominate area
radiation levels. Following reactor steam activity depletion, radiation
levels will be due to contained source (C).

(2) Radiation levels are based on system/source proximity, however, in this

case each system noted contains source (C). Therefore, radiation levels

may be determined as a function of time by referring to the same curve

on figures 18.1-9 and 18.1-10 for source (C).

Rev. 27, 10/81
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TABLE 18.1-6

REQUIRED OF QOFF—SITE_ LABORATORY

0 ' CHEMICAL AND RADIOCEEMICAL ANALYTICAL CAPABILITIES

A. Liquid Samples

The laboratory must be capable of handling up to 10 ml of
undiluted reactor coolant/suppPeSSLOn pool water with
activity levels up to 3.0 curies per ml. The laboratory
will be required to perform the following analyses within
the range and accuracy indicated.

1. Radioisotopic Analysis
’a;'{ Gamma-Ray Spectroscopy

Identify and quantify with accuracy of * 20% all
isotopes which have gamma-ray peaks in the
spectrum from S50 to 5000 keV with a net peak area
of greater than 5% of the total spectrum counts
within a + 5 times £ull width at half maximnunm
(FWHEM) band about the centroid of the peak. The
spectrometer system nmust be capable of analyzing

samples with total concentration of ganma-ray
emlttlng isotopes as. low as, 0.0l microcuries per

® E

b. Beta. Activity
Gross beta and quantitative determination of Sr-89
Sr-90 {up to 10 days peraitted for completion of
this analysis). :
Ce. Alpha Activity

Gross alpha count and relative alpha act1v1*1es by
~alpha spectroscopy.

d. Uranium and Plutoniunm

Identify and perform semiquantitative analyses for
these elements.

2. : Coﬁductivity

‘Range: 0.1 to 10,000 micromhos per cn.
Accuracy: *+ 20%

3. pH
Range: 1 to:l3.
0 i , -Accuracy: #* 0.3' pH units

Rev. 27, 10/81






B.

SSES-FSAR

TABLE 18.1-6 (page 20£2)

4. Chloride

Range: dreater than 50 ppb
Accuracy: * 10% if greater than 500 ppb
+ 50 ppb if less than 500 ppb

S Boron

Range: 0.1l to 10,000 ppm
Accuracy: + 50% if less than 1 ppnm
+ 20% if greater than 1 ppm
and less than 100 ppm
+ 5 % if greater than 100 ppm

Gas Saméles

Gas samples will be obtained from the following sources:

drywell, wetwell, secondary containment, and dissolved gases from
liguid samples. The laboratory must be able to handle 15 ml gas
samples with activity levels up to 0.06 cucies per ml.. The
laboratory will be required to perform the following analyses
within *he range and accuracy indicated:

l.

2a

Radioisotopic analysis by gamma-ray spectroscopy.
See Section A.l.a for requirements. '

Elemental Analysis

Identify and gquantify by volume % the following: hydrogen,
oxygen, nitrogen and krypton (spike added to dissolved gas
samples). The analysis sensitivity should be sufficient to
detect any of these constituents at the 0.1%'by volunme
level. At the 0.1% level the analysis should be accurate to
+ 20%. At concentrations above 0.5% the analysis should be
accurate to within # S5%.

Particulate and Iodine Cartridge Samples’

The laboratory must be able to handle and perform gaama-ray
spectroscopic analysis on particulate, silver zeolite, and
charcoal filter cartridges. The maximum activity
anticipated for any of these cartridges is 0.1 curies. The
analysis should be able to identify and gquantify with an
accuracy of * 50% all isotopes which have gamma~ray peaks in
the spectrum from 100 to 4000 keV with a net peak area of
greater than 5% of the total spectrum counts within a + 5
times FWHM band about the centroid of %he peak.

Rev. 27, 10/81
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TABLE 18.1-7

DOSE_RATES _FPROM_PASS_AND _TRANSPORT CASKS(1))

Thickness
of

Lead Shielding in Dose Rate_in_mR/h
Source Inches 0_f£t 3 £t 8 ft
Liguid sampler<2) 6 5300 310 55
Gas Sampler€2) 2 ‘ ‘ 8800 220 «+ 110
Small Volume Cask ‘ 2 1600 4 <1
(0.1 nl sample) , . :
Large leume Cask 5 1/2 260 5 <1
(10 nl sample) - ; ‘
Gas Cask 1 1/8 5500 ' 50 <1

(14.7 cc. sample)

€1) Based on source term 1 hour following shutdown

€2) Dose rates from the sample panels will be present for
only a few minutes while the sample is flowing.

Rev. 27, 10/81
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TABLE_18.1-8

TRAINING_CRITERIA FOR_MITIGATING CORE_DAMAGE

A program is to be developed to insure that all operating
personnel are trained in the use of installed plant systems to
control or mitigate an accident in which the core is severely

damaged. The training program should include the following
topics.

A.

Be

De

Incore Instrumentation

L. Use: of fixed or movable incore detectors to determine
extent of core damage and geometry changes. w

2. Methods for calling q§ (printing) incore data from the
plant computer.

Vital Instrumentation

1. Instrumentation response in an accident environment;
failure segquence (time to failure, method of failure);
indication reliability (actual vs. indicated level).

2. Alternative methods of measuring flows, pressures,
levels, and temperatures.

a. - Determination of reactor prassure vessel level if
all level transmitters fail.

b. Determination of other reactor coolant systenm
parameters if the primary method of measurement
has failed.

Primary Chemistry

1. Expected chemistry resul:s with severe core damage;

) consequences of transferring small guantities of liguid
outside containment; importance of using leak tight
systenms.

2. Expected isotopic breakdown for core damage; for clad
damage.

3. Corrosion effects of extended immersion in primary
water; time to failure.

Radiation Monitoring

1. Response of Process and Area Monitors to severe
damages; behavior of detectors when saturated; method
for detecting radiation readings by direct measurement
at detector output (overranged detector): expected

Rev. 27, 10/81
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accuracy of detectors at differenct locations; use of
detectors to determine extent of core damage.

2.  Methods of. determining dose rate inside containment
from measurements taken outside containment.

»

E. Gas Generation

1. Methods of hydrogen generation during an accident;
other sources of gas (Xe, Xr); techniques for venting
or disposal of non-condensibles.

2. Hydrogen flammability and explosive limit; sources of
oxygen in containment or reactor coolant systam.

Rev. 27, 10/81
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1. Causes and Thresholds of Core Damage
’A- Power Transients *
Be Normal Operating Conditions

C. Core fincovery
2. Recoqnition of Core Damaqge -
B .
A.. By Instruments Read in the Control Room
B. By Chemical Analysis

C. By Containment Conditions

3. Procedures Related to Mitigating ébre Damage.

Rev. 32, 12/82 - .
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SSES-FSAR

TABLE_18.1-10 (Page 8 of 9)

Essential or non-essential classification basis codes are
described in Table 18.1-11.

Automatic actuation signal codes are described in Table
18.1-12. *

Where the control power source is left blank, the control
power source is the same as the valve motor power source.

E32-1FP001B automatic actuation signal is dependent upon
action of MSIV's, time, BPV pressure. The valve is normally
closed and interlocked when RPV pressure is qreater than 35
psiq.. The valve cannot be opened unless the inboard MSIV is
closed. Information presented is representative of that for
main steam lines B, C and D.

Automatic signal code UA prevents operation of condenser
low vacuum bypass.

Reactor recirculation system sample line valves B31-1F019
and 1P020 receive hiqh radiation signals for isolation but
since the line does not provide an open path from the
containment to the environs, the radiation isolation signal
may be considered a diverse signal in accordance with
Standard Review Plan 6.2.4. This judgement is based on our
definition of an open path as a direct, untreated path to
the outside environment.

Hand Switch Nos. are from the P&EID rather than referenced
Schematic Diagrame.

Automatic actuation siqnals for E11-1F015A and B:. codes UB
and % are isolation siqnals; codes G and T are initiation
signals. = ‘

Automatic actuation signals for E11-1P050A and B, and
1F1224, B: <code 2 is an isolation signal; no initiation
siqnalse.

Either valve opening (or closing) will energize a conmon
open (close) status light. HS-11314 controls both valves.
Typical for HV-11345 and HV-11346.

Closes on "LOCA" signal but can be reopened after 60
minutes. Valves can be administratively reapened if the
high dryvell pressure is due to plant heat up or loss of
drywell cooler.

Closes on "LOCA" signal but can be rebpened after 10
minutes.
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" SSES-FSAR

<* : . TABLEB_18.1=10_(Page 9 of 9) .

{13) . Pover source 1Y226 is for control. 1D614 or 1D624 is for
status indication lights.

{14) Swvitch types:

E=-30AC Cutler Hammer two button operater momentary with

MI = mechanical interlock’
E~-30AB Cutler Hammer, wmomentary
CR2940 GE: KL = kevlock
"RO = key removable in open position
RC = key removable in close position
RN'= key removable in normal position
SRN = sprinq return to Normal
SRA = spring return to Auto
MAINT = maintained contacts
PB =

pushbutton

{15) Initiation reset will automatically reopen valve if valve
. handswitch is in open position.

(16) Initiation reset will not automatically reopen valve.

(17) Pneusatic actuated valve.

<‘ {18) Powvwer sotrces 1Y236 and 1Y246 are AC control pouér:, and
| . 10634 is DC control povwer. .

. _ Rev. 31, 7/82
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TABLE_18.1-11

SSENTIAL/NON-ESSENTIAL PENETRATION CLASSIFICATION BASIS

Closed Cooling Water - Non-essantial since used during
normal operation only for reacto:r recirculation pump
cooling, reactor water cleanup and othsr system componants.
Not required for design basis accident situation.

Containment Intstrument Gas - Essential o suppor<: safety
equipment.

Instrument Gas — Non—-essential support %o non-safety related

egulpmpnt, and for testlng of safaty rela*ed equlnmenu.

daln St eam Llne and’ ASIV Leaxaga cOn ol 5ystem - Von

-

essential for shutdown.

Feedwater Line - Not essential for shutdown but desirabls
for makeup water to vessel. Dor<ion between reac*or vessel
and ouzermost containment isolation valve is esseantial for

HPCI and RCIC injection.

Reactor Core Isoltion Cooling - Zssential for core cooling
following isolation from turbine condenser and £eedwatar
makeup. - : : . -

Reactor Water Cleannp - Mot essean<ial durlng or immediately
following an accident. Maybe impor*ant in long *erm
recovery operations. .

Reactor Water Sampling - Not essen+ial for safe shu:down.
Post-accident samples will be *aken utilizing the post-
accident sampling system developed in rasponse to itan
IT.B.3.

Standby quuld Control - Essen-xal as bac&un to CRD sSysten.

Pe51aual Heat Pemoval (RHE) “ead Spray - Not essentlal for
safe shutdown.

RHR Containment/Suppression Pool Spray — EZssential for
pressure control. v ’

RHR Shutdown Cooling - Essential %o achieve cold shuitdown.
an Stean Condensxng Recirc./Tes* 3eturn Line - Yo¢
essential since not a safety funciion. Used during ho%
standby and pump tests.

RHR Pump Minimum Flow Recirculation - Zssential for protect
punps, for safety function. ) J

Rev. 27, 10/81



(15)

(16)

(17)
(18)

- {19).

(20)

(21)

(22)

(23)

(24)

(23)

(26)

(27)

(28)

Rev.

SSES-FSAR

TABLE_18.1-11_ _ (vage 20£2)

RHR heat Exchanger Relief Valve Discharge Line - Essantial
to protect HX from overpressuriza*ion for use in safaty
function.

RHR Suppression Pool Suction - Issential for vessel
injection and pool cooling safety functions.

Core Spray Injection - Essential safety function.

Core Spray Pump Test Return Lines - Non-essential. Us=zd
only during testing of puaps.

Core Spray Pumps Hin. Flow Bypass -~ Essentail +o protec+
pumps for safety function. '

Core Spray Suppression Pool Suctinn - Sssential for vessel
injection safety function.

High Pressure Coolent Injection (¥PCI) Turbine Stean Supoly
and Exhaust-Essential to drive $2CI pump for vessel
injection safety function.

< .
HPCI Pump Min. Recirc. - Essential +o. protect pump for
safety function.

E2CI Suppression Pool Suction - Issential for vessel
injection safety function. Backup to Condensate Storage
Tank supply..

Containment Atmospheric Purge - Jon-essential vent path to
Standby Gas Treatment System. Backup to four hyd-ogen
recombiners.

Containment Atmoshere Sampling - Zssential. Not reguired
for shutdown, but would be necessary for post-accidentz
assessaent. ‘

Suppression Pool @Water Filtration - N¥o+t essential. Used
only for periodic cleanup of pool water.

Liquid Radwaste Collection - Yon-essen*ial for safe
shutdown.

Reactor Bldg. Chilled Water - Yon—-essential supplY %o
recirculation pump motor coolers, dryvwell coolers.

2

27, 10/81



*ISOLATION FUNCTIONS:

A*
B*

C*

D*

E¥
FA*

FB*

J*

-
*
“ﬂo

Rev.

SSES-FSAR .
TABLE 18.1-12

ACTUATION/ISOLATION SIGNAL CODES
& CORRESPONDING ACTUATING SWITCHES

Reactor Vessel low water level 3
Reactor Vessel low water level 2

Main Steam line high radiation

.

Main Steam line hiéh flow
(any one of four)
(typical for MSL "A")

Main Steam line leak/high temp
(either)

”~

High drywell pressure - Reactor/
RCIC Steam line low pressure
(both required)

High drywell pressure - Reactor/
HPCI Steam line low pressure
(both required)

Reactor Vessel low level 1RHR, Core
Spray (level 2 RCIC, HPCI), or
Drywell high pressure

(one of two twice), Bypass Switch

OTHER CODES FOR INFORMATION ONLY.

E11A-S18A for E1l-F0l6A, F021A,

"F028A (typ. for B)

” Reactor Vessel low water level 2

(one: of two twice)
RWCU line break/high flow

RWCU high flow differential
(either)

31, 7/82

B21-NO24A or B
B21-NO26A or B |

D12-K603A
(typ. of 4)

B21-N006A [
B21-NOO7A
B21-NOOSA
B21-NOO9A

B21-N600A (typ. of &)
B21-N603A (typ. of 4)
TSH-10100A (typ. of 4)
E11-NO10A or C |
E51-NO19A or C

E11-NO10A or C |
E41-NOO1A or C
B21-NO31A or C

E11-NOllA or C

G33-N044A

|
|
. |
B21-N031A-D
G33-N603A |



Lk

LFCS
LFHP
LFRC

LFRH

Rev.

SSES-FSAR
TABLE 18.1-12 (Page 2 of 3)

RCIC Steam line leak/high temp:

Equip room area high temp

Equip room vent air high A temp

Emer area cooler high temp

Pipe routing area high temp

Pipe routing area high A temp, after
time delay (any one of 5), Bypass
Switch B21B-S3BL

RCIC steam line break/high A P

Reactor/RCIC Steam line low pressure

Turbine exhaust diaphragm high
pressure

HPCI Steam line leak/high temp:

Equip room area high temp,.

Equip room'vent air high A temp

Emer area cooler high temp

Pipe routing area high temp

Pipe routing area high A temp,
after time delay (any one of 5)
Bypass Switch B21B-S4A

HPCI Steam line break/high A P

HPCI Steam supply low pressure
Turbine exhaust diaphragm high pressure

CS pump discharge low flow
(with CS pump running)

HPCI pump discharge low flow
(with HPCI pump running)

RCIC pump discharge low flow
(with RCIC Pump running)

RHR pump discharge low flow
(with RHR Pump running)

31, 7/82

ES51-N600B
ES51-N601B
ES51-N602B
E51-N603B, D
E51-N604B, D

(typ. for HV-F007)

E51-N018 (for HV-F007) |

(NO17 for HV-F008)

E51-NO19B & D
(typ. for HV-F007)

E51-NO12B & D

(typ. for HV-~F007)

E41-N600OA
E41-N601A
E41-N602A
E51-N603A, C
E51-N604A, C

(typ. for HV-F002)

E41-N004 (for HV-FO
(NOO5 for HV-F003)
E41-NOO1A & C
E41-NOO12A & C
(typ. for HV-F002)

_ E21-NOO6A

E41-N006

E51-N002

E11-NO21A

02) |
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TABLE 18.1-12 (Page 3 of 3)

‘ M RHR Shutdown cooling and Head Spray line break: . ,‘
Equip area ambient high temp E11-N600A or C
Equip area vent air high A temp E11-N601A or C
Bypass switch B21B-S6A
Cooling line high A P E11-N019A

(any of the abave)
(all typical for .
HV-F009 and -F022)

P* Main Steam line low pressure B21-NO15A
Run Mode Only - Bypassed on - (typ. of 4)
Start. & Hot Stdby, Refuel or : -
Shutdown modes

R* High-high radiation in SGTS exhaust vent D12~K617A, B
T Reactor Vessel low pressure B21-NO21A-D
(permissive, one of two twice)
JUA Main condenser vacuum low-Bypassed when . B21-N0O56A
Condenser Bypass switch is in "BYPASS" and B21-N020A
turbine stop valves not open, or Reactor (typ. of 4)

Vessel pressure above Low Pressure Interlock

0 setpoint

UB  Reactor Vessel lbw pressure B31-NO18A

W*  RWCU leak detection ambient high G33-N600A, C, E
temperature vent air high temp G33-N6024A, C, E
(any one of six) .
Z% Reactor Vessel low water level 3 B21-N024A, B
Drywell high pressure C72-N002A, B
i ‘ ; (typ. for outboard |
valves)
Y* Reactor Vessel low water level 2 L. B21-N026A, B
Drywell high pressure C72-N002A, B
(typ. for outboard
valves)

-
«

< .

\ﬁv

Rev. 31, 7/82
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TABLE 18.1-13

> i S S S P S S A S S S — - G S S

NRC and Emetqency.

Meteorological Response Organiza-

Information cr TSC EOF tions

Basic Met. Data X X X X (NRC)
(e.q., 1.97 Parameters)

Pull Met. Data X . X X
(.23 Parameters)

DCH: {for Dose X X X X
Proijections) .

Class A Model (to X X X X
Plume Bxposure EBEPZ)

Class B Model or X X X

Class A Model
{to Ingestion EPZ)

£:18.1.5811

Rev. 27, 10/81
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‘ TABLE 18.1-14

CALCULATION OF COOLANT BETA DOSE
RAD/HR AT 1 HR DECAY

. 5 ®) 3
(a) Col.1*F (C)

B MeV/s B MeV/s per Col.2«M

per MWt at MWL, T= 1 hr Coolant
One Hour Released Rad/Hx
I-131 “ 1.78E14 . 8.88E13 6.28E4
I-132 7.26E14 . 3.63E14 2.57E5
I-133 o B 8.15E14 . 4:08El4 2.89E5
I-134 1.06E15 5.30E14 3.75E5
I-135 6.67E14 3.33E14 2.36E5
Br-83 - 2,04E13 . 1.02E13 '7.22E3
Br-84 N ‘ 7.72E13 3.86E13 2.73E4

Xe~133 2.06E14 2.06El4 1.46E5 *
Xe-135 1.16E14 1.16E14. 8.18E4
Xe-138 . 5.85E13 o 5.85E13 4.14E4
: Kr-85ln ' 2.55E12 C 2.55E12 1.80E3
Kr-85 . 4.95E13 ‘ . 4.95E13 3.50E4
Kr-88 , 1.33E1l4  1.33El4 9.40E4
Kr-87 3.71E14 ‘ 3.71E1l4 ! 2.63E5
' 9.71E15 1.92E6

(a) From CINDER run 8/18/80, SNUMB 2100T, Core Inventory 3 &r burn

‘() F=1.0 for noble gases and 0.5 for halogens.

3293 MWt*3600 s/h*1.6E-6 erg/MeV 10

(¢) M= = 7.077x10"

(2.68E8 g)*(100 erg/g/Rad)

‘ Rev.. 27, 10/81.



No Irradiation

1.3x104Rad/hr
6.6x10"Rad/hx

1.3x10°Rad/hr

2;6x105Rad/hr

6.6x105Rad/hr

9.8x10°Rad/hr

TABLE 18.1-15

CONDUCTIVITY OF PURE WATER UNDER IRRADIATION

Flow
No Flow

Flow

No Flow

Flow

No Flow .

Flow
No:Flow

Flow
No Flow

Flow
No Flow

Flow
No Flow

ole
~

* - Very steady value

"Rev. 27, 10/81

Temp.

°F

63.5

65.0

65.5

65.8

66.0

64.5

Still dropping slowly after 5 min

IRRADIATED CELL
cm Balsbaugh)
usS/cm

0.10
0.14

0.11
1.4

.
Ry
w

N o N O
[}

WP e
L ot

(2 g =] N o
O o o e

[ =]
38

UNIRRADIATED CELL
(0.1 cm Beckman)

o
- U
o
*

uS/cm

0.11
0.11

0.12

0.14

0.20

0.37

0.64

0.66



0 TABLE 18.1-16

CONDUCTIVITY OF 10 ppm C1  SOLUTION NaCl

Unirradiated Cell Irradiated Cell
(0.1 cm Beckman) (0.1 cm Balsbaugh)
us/cm us/cm
Flow 27.7 32.1
No Irradiation No Flow 27.7 32.0
Flow 27.4 32.7
- ‘ |
s Flow 27.9 33.6 |
9.8x10"Rads/hr No Flow 28.0 25.1 -
. Flcw 28.0 34.0
s Flow 28.0 33.4 |
No Irradiation No Flow 28.1 32.2 1

Rev. 27, 10/81



1. Control Room Mode of Operation, (i.e., pressurization and filter recirculation

2.

. ssns&z

TABLE 18,1-17

=5 oms s—

INFORMATION REQUIRED FOR CONTROL ROOM HABITABILITY EVALUATION

Data

for radiological accident isolation or chlorine release).

Control Room Characteristics:

a. air volume control room;

b. control room emergency zone (control room critical files, kitchen,
washroom, computer room, etc.); .

c. control room ventilation system schematic with normal and emergency air

flow rates;
d. infiltrafion leakage rates3.
e. HEPA filter and charcoal adsorber efficiencies;
f. closest distapceAbetween conféinment and air intake;

g. layout of ‘control room air, intakes, containment building, and
chlorine or other chemical storage facility with dimensions;

h. - control room Shielding including radiation streaming from penetrations

doors, ducts, stairways, etc.;

i. automatic isolation capability~damper closing time, damper leakage
and area; . .

j. chlorine detectors or toxic gas (local or remote);
k. self-contained breathing apparatus a;ailability (number) ;

1. bottled air supply (hours supply);

Reference*®

6.4.2, 6.4.3

6.4.2

6.4.2

6.4.2
6.4.3, 6.5.1
Figo 604_2 ¥

Figo 6 04-2

12.3.2-

Table 6.4-1

9.4.1
E.Plan, App. D

E.Plan, App. D



! H TABLE 18 1-17 (Continued)

3.

5.

&
- FEMBRE A 5T = wm e T s k% wewdd

- Data

S = M 1\ )
m. emergency food and potable water supply (how many days .and how many
people);

n. control room personnel capacity (normal and emergency); and,
o. potassium iodide drug supply.

On-site storage of chlorine and other hazardous chemicals:

a, total "amount and size of container; and,
b. closest distance from control room air intake.

Off-site-manufacturing, storage or transportation facilities of hazardous

chemicals:

a. didentify facilities within a five-mile radius;
b. distance from control room;
c. quantity-of hazardous chemicals in one container; and,

d. frequency, of hazardous chemical transportation traffic (truck,
rail, and barge). : -

Technical Specifications:

a. chlorine detection system; and,

b. control room emergency filtration system including the capability
to maintain the control room pressurization at 1/8 inch water gage,
verification of isolation by test signals and damper closure time
and filter testing requirements.

*All references are in the FSAR unless otherwise noted.

Reference*

E.Plan, App. D

6.4.1

E.Plan, App. D

Figo 6 04—2

Figo 604-2

Table 2.1-17
55 gallon drums

PLA-694

TS 3/403.708

TS 3/4.7.2
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TABLE 18.1-18

POSSIBLE ICC DETECTION DEVICES

Name of Device

Source Range Monitor
Intermediate Range Monitor
Local Power Range Monitor
Traveling Incore Probe
Gamma-Neutron Reaction Detector
Gamma Attenuation

Gamma Void. Meter

Neutron Modulation Void Meter
Core Reactivity Detector

Fuel Plenum Tracer

Primary System Activity Meter
Incore Thermocouples

Heater Junction Thermocouples
Gamma Thermometers

Control Rod Drive Thermocouples
sight Glass

Cerenkov’ Light Detector

Wave Guide

Vessel Weight

Vessel Vibrations

Floats

Conductivity Probe

Capacitance Probe

Sonic Reflection

Loose Parts Monitox

Microwave Probe

Mass Balance

Differential Expansion Integal Anemometer
Delta-P Bubbler .
Self-Powered Neutron Detector
Resistance Temperature Detectoxrs
Steam Dome Thermocouples
Liquid Level and Void Fraction Detectorx

Reference Number

W oO~NOUL L WD
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18.2 - RESPONSE-TO_ REQUIREMENTS -IN NUREG_0634

NUREG-0694 supersedes NUREG 0578. The clarifications given in
the Vassallo letter on November 9, 1979 were used in the
development of applicable responses.

Requirement superseded by NUREG 0737. Refer to Subsection 18.1.1
for response.

18,2.2. - _SHIPT_SDPERVISOR ADMINISTRATIVE_DUTIES. (T.A.1.2)

18.2.2.1. Sﬁategent of Regﬁirement

Review the ‘administrative duties of the shift supervisor and
delegate functions that detract from or are subordinate to the
management responsibility for assuring safe operation of the
plant to other personnel not on duty in the contrel room. This
requirement shall be met before fuel load. :

P

- 3,

None regquired.

18.2.2.3__Statement _of Response

PP&L has restructured the operations organization and redefined
respon51b111t1es of shift personnel to relieve the shift -
superv1sor of routine admlnlstratlve duties.

Administrative procedure AD-QA-300, "Conduct of Operations,"
implements this policye...

The Vice President — Nuclear Operatlons reviews and approves
the shift Supervisor's responsibilities to ensure proper -
delegation of duties that detract from or are subordinate to the
safe operation of the plant.

18. 2-1
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Requirement superseded by NUREG 0737. Refer to Subsection 18.1.3
for response. .

18.2.4 IMMEDIATE UPGRADING OF OPERATOR AND SENIOR OPERATOR
. TRAINING AND_QUALIFICATION (I.A.2.1)

Requirement superseded by NUREG 0737. Refer to Subsection 18.1l.4%
for response. :

18.2. 5 REVISE SCOPE AND CRITERIA FOR LICENSING
R .EXAMINATIONS (I.A. 3.1).

Requirement superseded by NUREG 0737. -Refer to Subsection 18.1.6
for response.

»18.2.6 EVALUATION OF ORGANIZATION AND MANAGEMENT IMPROVEMENTS

~ o+ ara - OF -NEAR=-TERM_OPERATING: LICENSE_ APPLICANTS (I.B.l.2)

18.2.6.1 _Statement of Reguirement

The licensee orqganization shall comply with the f£indings and
requirements generated in an interoffice NRC review of licensee
organization and management. The review will be based on an NRC
document entitled Draft Criteria for Utility Management and
Technical Competence. The first draft of this document was dated
February 25, 1980,. but the document is changing with use and
experience in onqgoing reviews. These draft criteria address the
organization, resources, training, and gqualifications of plant
staff, and management {both onsite and offsite) for routine
operations and the resources and activities (both onsite and
offsite) for accident conditions. This requirement shall be met
prior to fuel load.

RERL 0L e

None required.

18.2-2 )
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18.2.6.3 Statement of Response

A review of organization and management has been completed in
accordance with draft NUREG 0731, "Guidelines for Utility
Management Structure and Technical Competence." An NRC audit of
the organization was conducted March 2-6, 1981.

18.2.7 SHORT TERM ACCIDENT ANALYSIS ANC PROCEDURE
. REVISION (T.C.1) .

Requirement superseded by NUREG 0737. Refer to Subsection 18.1.8
for response.,

18.2.8 -SHI?T RELIEF_AND TORNOVER_PROCEDURES {I.C.2)

18.2.8.1__Statement of Requirement

Revise plant procedures for shift relief and turnover to reguire
signed checklists and logs to assure that the operating staff
{including auxiliary operators and maintenance perscnnel)-  possess
adequate knowledge of critical plant parameter status, systen
status, availability and alignment. This requirement shall be
met prior to fuel load. . : . :

i
L

18.2.8.2 _Interpretation

None required.

18.2.8.3__.Statement_of Respomnse

»

Administrative procedure AD-QA-300, "Conduct of Operations,"
discusses operations personnel responsibilities at shift
turnover. Administrative procedure AD-QA-303, "sShift Routine,®
specifically defines the shift turnover process.

\

\

" 18.2-3
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18.2.9 SHIFT _SUPERVISOR_RESPONSIBILITIES (I.C.3)

18.2.9.1__Statement-of Requirement

Issue a corporate management directive that clearly establishes
the command duties of the shift supervisor and emphasizes the
primary management responsibility for safe operation of the
plant. Revise plant procedures to clearly define the duties,
responsibilities and authority of the shift supervisor and the
control room operators. This requirement shall be met prior to
fuel load.

18.2.9.2_ . Interpretation-
None required.

- 18.2.9.3__Statement of Response

The Senior Vice President - Nuclear has issued a statement of
policy establishing the primary responsibility of the Shift
Supervisor for safe operation of the plant under all conditions
and establishing authority to direct acticns leading to safe
operation in the Shift Supervisor. The Senior Vice President -
Nuclear shall re—-issue this statement of policy on an annual
basis.

Administrative Procedure AD-QA-300, "Conduct of Operations," sets
forth the plant ‘policy on Shift Supervisor duties.

Training for Shift Supervisors includes plant Administrative
Procedures, and will encompass AD-QA-300.

’

18.2.10 __CONTRQL. ROOM_ACCESS_ (I.Cs4)

18.2.10.1 Statement-of Requirement

Revise plant procedures to limit access to the control room to
those individuals responsible for the direct operation of the
plant, technical advisors, specified NRC personnel, and to
establish. a clear line of authority, responsibility, and
succession in the control room. This requirement shall be met
prior to fuel load. -

18. 2"“
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18.2.10.2 Interpretation
None requirede.

18.2.10.3.Statement_of Response

Administrative procedure AD-QA-300, "Conduct of Operations,®
provides the authority and instructions for control room access
control.

18.2.11 PROCEDURES FOR FEEDBACK oF: OPERATING EXPERIENCE TO
: - - PLANT_STAFF. (I.C. 5) -

Requirement superseded by NUREG 0737. Refer to Subsection™
18.1.12 for response. ‘

18.2.12 _ NSSS_YVENDOR_REVIEH_OF_PROCEDURES_ (I.C.7)

18.2.12.1 Statement:-of Reguirement

-

Oobtain nuclear steam supply system vendor review of low-~power
testing procedures to further verify their adequacy. This
requirement shall be met prior to fuel load.

Oobtain NSSS vendor review of pover-ascension test and emergency
procedures to further verify their adequacy. This requirement
- must be met before issuance of a full-power license.

-

18.2. ;g 2.Interpretation
None required.

organization, has reviewed all startup tests associated with NSSS
systems and will review all Emergency Operating procedures that
were submitted to NRC in response to item I.C.8 (see Subsection
18.2.13). The startup tests encompass the low power testing and
the power ascension testing phases. |

The General Electric Company, through its site startup l

18. 2-5
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18.2.13 PILOT MONITORING OF SELECEED EMERGENCY PROCEDURES FOR
NEAR-TERM _OPERATING_LICENSE_APPLICANTS (I.C.8)

18.2.13.1_Statement_of Reguirement

Correct emergency procedures, as necessary, based on the HNRC
audit of selected plant emergency operating procedures (e.g.,
small-break LOCA, loss of feedwater, restart of engineered safety
features following a loss of AC power or, steam-line break).

Emergency procedures based on those gquidelines have been |
developed and are currently in trial use on the Susquehanna SES
Simulator. These procedures have been reviewed: by the NRC.
Final versions which incorporated NRC comments were submitted in
a letter from N. W. Curtis to B. J. Youngblcod on May 15, 1981
(PLA-791) . ‘
l

-

18.2.14 - CONTROL_ROOM_DESIGN (I.D.1)

Requirement superseded by NUREG 0737. Refer to Subsection
18.1.16 for response.

18.2.15.. TRAINING-DORING_LOW_POWER_TESTING (X.G.I) -

Define and commit to a special low-power testing program approved
by NRC to be conducted at power levels no greater than 5 percent
for the purposes of providing meaningful technical information
beyond that obtained in the normal startup test program and to
provide supplemental training. This requirement shall be nmet
before fuel load.

Supplement operator training by completing the special low~power
test program. Tests may be observed by other shifts or repeated

) |
18,2.15.1_Statement of Reguirement- ' ’
18.2—6
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on other shifts to provide training to the operators. This
requirement shall be met before issuance of a full-pcwer license.

18.2.15.2 Interpretation-

None required.

18.2.15.3 _Statement of Response

The BWR Owners' Group has prepared a generic response to this
requirement.: This was transmitted to D. G. Eisenhut by a letter
from D. B. Waters on February 4, 1981. PP&L concurs with this
response. This generic approach outlines an extensive testing
program desiqgned to contribute to and provide for extensive
training opportunities during the start-up program. The
objectives of this proqram are to provide:

1. A-plant that has been thoroughly'tested.

2. An operating staff that has received the maximum
experience and in-plant training to safely operate it.

3.. Plant procedures that have been reviewed and revised to
provide the staff w1th proven dxrectlons and controlse.

Ssusquehanna‘’s Operator Tralnlnq Progran has been in progress
since 1977 and is completing the final phases of training at .this
time. This proqram utilizes the Susquehanna Sinulator located at
the plant site and provides the operators with extensive training
prior to actual operations in the plant itself. The Simulator is
also used for procedure development and check out.

The Operator Training Program that is being developed for the

- Preoperational and Low Power Testing Program incorporates and
builds on the extensive training already completed by the
operations section. It will include the recommendation presented
in the BWR Owners! Group position but goes beyond those

" recommendations by ma21m121nq the use of the Susguehanna
Simulator- in preparing the operators for the start-up tests to be
Derformed.

The objective of the Operator Training Program is to provide .each
operator with the maximum learning experience during the start-up
phase. In order to achieve this objective, a comprehensive
training program is being developed that utilizes the many
training opportunities that are available during this period and
ensures actual testing. This proqram covers the period from
Preoperational/Acceptance Testing through the Power Test Program

18.2-7
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on Unit XI. To support this amount of training the operations
section which is staffed for six sections has reorganized into
four sections. This reorganization provided the benefit of
allowing more operators off shift to attend formal training as
well as provide more operating experience for each shift tean.
Every effort is beinqg made to keep the shifts intact and provide
training that promotes the "Shift Tean" ccncept.

The training program being developed covers the areas of
activities listed below but recognizes .the overlap that exists
between some of the areas.

I. Preoperational/Acceptance Testing
IX. Cold Functional Testing

III. Hot Functional Testing

IV. 'Start-up Tests

Ve Addltlonal Testlnq

Each area of testlnq has act1v1t1es that lend itself to operator
training. The major ones are outlined in Table 18.2-1l. The
training program provides a vehicle to ‘identify activities that
-have a significant benefit for tralnlnq, documents this training,
and ensures that all shift crews receive equal experience
opportunities. The program also attempts to schedule repeats of
certain evolutions that are considered critical and cannot be
routinely performed at a later time. The training program will
identify areas of testing/training that while nct required by
start-up program would have additional training benefit. This
testing/training could. then be scheduled into the testing progranm
as additional testing.

! .
Finally this program will develop the basis for the In-Plant
Drill Program. This comprehensive approach to testing/training
more than adequately satisfies the requirements of NUREG 0737.

~

Oon June 15, 1982 (PLA-1136) PP&L submitted a station blackout
Safety Analysis which demonstrates that a station blackout test
- unnecessarily jeoparidzes the plant and the public. Therefore,
no station blackout test will be performed on Susquehanna SES
Units 1 and 2. PP&L has completed additional testing per the
BRROG recommendations during the Startup Test Program for Unit 1
which satisfies the intent of this requirement. As stated in
Generic Letter 83-24, this additional testing along with the
safety analysis will satisfy Item I.G.1.

18.2.16. . REACTOR_COOLANT SYSTEM_VENTS_{II.B.1)

Requirement superseded by NUREG 0737. Refer to Subsection
18.1.19 for response.

18.2-8
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18.2.17 PLANT_SHIELDING (IXI.B.2)

Requirement superseded by NUREG 0737. Refer to Subsection
18.1.20 for response.

18.2.18 . POSTACCIDENT_ SAMPLING_ (IX.B.3)

Requirement superseded by NUREG 0737. Refer to Subsection
18.1.21 for response. .

18.2.19_ __TRAINING FOR_MITIGATING CORE_DAMAGE (II.B.U)

Requirement superseded by NUREG 0737. Refer to Subsection
18.1.22 for response.

18.2.20 RELIEF_AND SAFETY VALVE_TEST REQUIREMENTS_ (II.D.l)

Requirement superseded by NUREG 0737. Refer to Subsection
18.1.23 for response..

fl

18.2.21---RELIEF_AND.SAFETY VALVE_POSITION_ INDICATION (IX.D.3)

Requirement superseded by NUREG 0737. Refer to Subsection
18.1.24 for response.

18.2.22 -_CONTAINHENT‘ISOLATION DEPENDABILITY (II.E.4.2)

Requirement éuperseded by NUREG 0737. Refer to Subsection
18.1.29 for response. ’

18.2.23 - ADDITIONAL. ACCIDENT. MONITORING INSTRUMENTATION (IT.F.1l)

st

Requirement superseded by NUREG 0737. Refer to Subsection
18.1.30 for response. .

18.2.24 . INADEQUATE_CORE.COOLING INSTRUMENTS_(II.F.2)

. 18.2-9
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>
|

Requirement superseded by. NUREG 0737. Refer to Subsection
18.1.31 for response.

18.2.25__-ASSURANCE_OF_PROPER_ESF_FUNCTIONING (IX.K.1l.5)

18.2.25.1_Statement of Requirement

Review all valve positions, positioning requirements, positive
controls and related test and maintenance procedures to assure
proper ESF functioning.., This requirement shall be met by fuel
load.

.

18.2.25.2_Interpretation

. None required.

18.2.25.3_Statement of Response -

Operating and surveillance procedures are currently being
developed. Hriting the procedures to reflect ESF requirement is
a key objective of procedure originators. Additionally, these
procedures will receive a review (independent of the originator)
to provider further assurance that the procedure is technically
correct and provides for accomplishment of procedural objectlves
{including maintenance of proper safety function).

18.2.26_. _SAFETY RELATED SYSTEM OPERABILITY STATUS_(IT.K.1.10)

18.2.26.1-Statement-of Reggiremént-

Review and modify, as required, procedures for removing safety-
related systems from service (and restoring to service) to assure
operability status is known. This requirement shall be met by
fuel load. ‘ )

18.2. 2§_2_lg_erpgetatlo

P e S s G et

"

None regquired.
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18.2.26.3_Statement_of: Response

Surveillance testing will be controlled by administrative
procedure AD-QA-422. This procedure, which is currently being
drafted, will require that surveillance implementing procedures
contain a review of redundant component operability prior to
remov1nq the system to be tested from service, (if such removal
is required by the test), a review of proper system status prior
to return of the tested system to service, and provide for
notification to Operations of the need for system status changes.

Adninistrative Procedure AD-QA-306, "System Status and Equipment
Control," {see Subsection 18.1.13.3) establishes control of
system status as an operations responsibility and will provide
the same reviews described above during normal operations and
maintenance activities. Maintenance procedures will only cover
activities while systems and components are removed from service,
the Operations section will actually accomplish changes in system
status as controlled by the described Instruction.

18.2.27 TRIP PRESSURIZER LOW-LEVEL COINCIDENT SIGNAL BISTABLES

- bl ‘_(II‘K.l.l?)‘ -
This requirement is not applicable to SusquehannaLSES.

18.2.28 OPBRATOR TRAINING FOR PROMPT MANUAL RéACTOR

This requirement is not applicable to Susguehanna SES.

18.2.29. - ~AUTOMATIC_SAFETY_ GRADE ANTICIPATORY TRIP (II.K.l1l.21)
This requirement is not applicable to Susguehanna SES.

18.2.30 AUXILIARY HEAT REHOVAL SYSTEMS OPERATING PROCEDURES
oore o {TT-K21.22)

w

Describe the automatic and manual actions necessary for proper
functioning of the auxiliary heat removal systems that are used

¢ ‘

18.2-11
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when the main feedwater system is not operable. This requirement
shall be met by fuel load.

18.2.30.2 Interpretation

None regquired.

18.2.30.3 Statement of Response

A generic response to this requirement was provided by General
Electric in NEDO-24708, "Additional Information Required for NRC
Staff Generic Report on Boiling Water Reactors," (August, 1979)
and supplement I. A plant specific description is provided
below. '

If the main feedwater system is not operable, a reactor scranm
will be automatically initiated when reactor water level falls to
Level 3 (540.5 inches above vessel bottom or 178.2 inches above
the top of the active fuel). The operator can then remote
manually initiate the reactor core isolaticn cooling system fronm
the main control room, or the system will be automatically
initiated when reactor water level decreases to Level 2 (489.5
inches above vessel bottom or 127.2 inches above the top of the
active fuel) due to boil-off. At this point, thé high pressure
coolant injection system will also automatically start supplying
makeup water to the vessel. These systems will continue
automatic injection until the reactor water level reaches Level 8
{(581.5 inches above vessel bottom or 219.2 inches above top of
the active fuel), at which time the high pressure coolant
injection turbine and the reactor core isolation cooling turbine
are automatically tripped.

In the nonaccident case, the reactor core isolation cooling
system is utilized to furnish subsequent makeup water two the
reactor pressure vessel. The Reactor core isolaticn cooling
system and the high pressure coolant injection system will
restart automatically when the level falls to Level 2 (The
reactor core isolation cooling system is being modified to
automatically restart, see subsection 18.1.50). No manual
actions are required for these systems to restart. Reactor
vessel pressure is regulated by the automatic or remote manual
operation of the main steam relief valves which blow down to the
suppression pool. L

To remove decay heat, assuming that the main condenser is not
available, the steam condensing mode of the residual heat removal
system is initiated by the operator. This involves remote manual
alignment of the residual heat removal system valves. If the
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steam condensing mode is unavailable for any reason, the main
steam relief valves can be manually actuated from the control
room. Remote manual alignment of the residual heat removal
system into the suppression pool cooling mode is then required
for suppression pool heat removal. Makeup water to the vessel is
still supplied by the reactor core isolation cooling system under
manual control.

For the accident case with the reactor pressure vessel at high
pressure, the high pressure coolant injection system is utilized
to automatically provide the required makeup flow. No manual
operations are required since the high pressure coolant injection
system will cycle on and off automatically as water level reaches
Level 2 and Level 8, respectively. If the high pressure coolant
injection system fails under these conditions, the operator can
manually depressurize the reactor vessel using the automatic
depressurization system to permit the low pressure emergency core
cooling systems to provide makeup coolant. Automatic
depressurzation will occur if all of the following signals are
present: high drywell pressure l1l.69 psig, Level 3 water Level
permissive, Level 1 water level (398.5 inches above vessel bottom
or 36.2 inches above the top of the active fuel), pressure in at
least one low pressure injection system and the run out of a 120
second timer (set at 105 seconds) which starts with the
coincidence of the other four signals.

18.2.31 - _REACTOR_LEVEL INSTRUMENTATION (IXI.K.1l.23)

v

For boiling water reactors, describe all uses and types of
reactor vessel level indication for both automatic and manual
initiation of safety systems. Describe other instrumentation
that miqht give the operator the same information on plant
statusi This requirement shall be met before fuel load.

18.2.31.2-Interpretation .

None required.

18.2.31.3 _Statement of Response-

The response to this requirement was provided by General Electric
in NEDO-24708, Additional Information Required for NRC Staff
Generic Report on Boiling Water Reactors," (August 1979) and
Supplement I. « -

18.2-13
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2.32_ - _COMMISSION: ORDERS_ON_BABCOCK AND WILCOX PLANTS (IT.K.2)

These requirements are not applicable to Susquehanna SES.

18.2.33 REPORTING REQUIREHMENTS FOR SAFETY/RELIEF VALVE
FAXLURES_OR_CHALLENGES_(II.K.3.3)

18.2.33.1:-Statement_of Reguirement

Assure that any failure of a PORV or safety valve to close will
be reported to the NRC promptly. All challenges to the PORVs or
safety valves should be documented in the annual report. This
requirement shall be met before issuance of a full-power license..

L3

18.2.33.2_Interpretation

-

Prompt reporting to the NRC consists of notification within 24
hours by telephone with confirmation by teleqraph, mailgram or
facsimile transmission, followed by a written report within 14
davyse. .

The annual operating report has been supplanted by more detailed
Monthly Operating Reports. Documentation required to be included
in the annual report will be supplied in Monthly Operating
Reports. : .

’

e e el ey s . e e e s S S G P PRFS Pt =P

Subsection 6.9.1.8 of the Technical Specifications requires
prompt reporting with written followup for failures of main
steamline Safety/Relief Valves to reclose after actuation.

Subsection 6.9.1.6 of -the Technical Specifications requires

documentation of all challenges to main steamline Safety/Relief
Valves to be included in the Monthly Reactor Operating Report..

18.2.34 - PROPORTIONAL.INTEGRAL _DERIVATIVE CONTROLLER (II.K.3.9)

This requirement is not applicable to Susquehanna SES.

ANTICIPATORY REACTOR_TRIP_MODIFICATION (XII.K.3.10)

18.2-14
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This requirement is not applicable to Susquehanna SES.

18.2.36__.PORER_OPERATED_RELIEF_VALVE_FAILURE_RATE_(II.K.3.11)

L2 o =5 e e e s o e e S

This requirement is not applicable to Susquehanna SES.

18.2.37: - ANTICIPATORY REACTOR_TRIP_ON TURBINE_TRIP (¥I.K.3.12)
This requirement is not applicable to Susgquehanna SES.

18.2.38_ .. EMERGENCY PREPAREDNESS—SHORT_ TERM_ (III.A.1l.1l)

18.2.38.)1 Statement of Reguirement

Comply with Appendix E, "Emergency Facilities," to 10 CFR Part
50, Requlatory Guide 1l.10l, "Emergency Planning for Nuclear Power
Plants," and for the offsite plans, meet essential elements of
NUREG-75/111 (Ref. 28) or have a favorable finding from FEMA.
This requirement shall be met prior to fuel load.

Provide an emergency response plan in substantial compliance with
NUREG-0654, ¥Criteria for Preparation and Evaluation of
Radiological Emergency Response Plans and Preparedness in Support
of Nuclear Power Plants" (which may be modified as a result of
public comments solicited in early 1980) except that only a
description of and completion schedule for the means for
providing prompt notification to the population (App. 3), the
staffing for emergencies in addition to that already required
(Table B.1), and an upgraded meteorological program {App. 2) need

be provided (Ref. 10). NRC will give substantial weight findingsﬂ

on offsite plans in judqing the adequacy against NUREG-0654.

- Perform an emergency response exercise to test the integrated
capability and a major portion of the basic elements existing
within emergency preparedness plans and organizations. This
requirement shall be met before issuance of a full-power license.

18.2.38.2_Interpretation

PPEL is interpreting Emergency Pacilities as encompassing those
requirements for TSC, Interim TSC, EOF, Interim EOF, SPDS, OSC as
outlined in NUREG 0696 and TMI Action Items in 0737. Develop
Site, State, County, Township and Municipality Emergency Plans
using the Guidelines of NUREG~0654 Rev. l. 6 Exercise the plans to
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ensure they are inteqrated and workable. Conply with
meteorological requirements of NUREG 0654 Rev. 1 Appendix 2.

18.2.38.3_Statement_of Response

The proposed method of responding to this requirement vwas
submitted by a letter to B. J. Youngblood from N. W. Curtis on
April 2, 1981 (PLA-704). Details on the emergency response
facilities are presented in the Emergency Plan.

18.2.39. - UPGRADE_EMERGENCY SUPPORT_FACILITIES (III.A.l.2)

Requirement superseded by NUREG 0737. Refer to Subsection
18.1.67 for: response. : ,

18.2.40 PRIMARY_COOLANT SOURCES OUTSIDE_CONTAINMENT (III.D.l.1)

Requirement superseded by NUREG 0737. Refer to Subsection
18.1.69 for response. .

18.2.041. . INPLANT RADIATION MONITORING (ITI.D.3.3) .

Requiremenf superseded by NUREG 0737. Refer to Subsection
18..1.70 for response.

18.2.42- _CONTROL_ROOM_HABITABILITY -(III.D.3.4)

Requirement superseded by NUREG 0737. Refer to Subsection
18.1.71 for response.
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