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ABSTRACT

In August 1983 the staff of the Nuclear Regulatory Commission issued its Safety
Evaluation Report (NUREG-0991) regarding the application of the Philadelphia
Electric Company (the applicant) for licenses to operate the Limerick Generating
Station, Units 1 and 2 located on a site in Montgomery and Chester Counties,
Pennsylvania.

Supplement 1 to NUREG-0991 was issued in December 1983 and addressed several
outstanding issues. Supplement 1 also contains the comments made by the Advisory
Committee on Reactor Safeguards in its interim report dated October 18, 1983.
Supplement 2 was issued in October 1984. Supplement 3 was issued in October

1984 and addressed the remaining issues that required resolution before issuance
of the operating license for Unit 1.

A license for the operation of Limerick Unit 1 was issued on October 26, 1984.
The license, which was restricted to a five percent power level, contained con-
ditions which required resolution prior to proceeding beyond the five percent
power level. Supplement 4 to the SER, issued in May 1985, addressed some of
the technical issues and their associated license conditions that required
resolution prior to proceeding beyond the five percent power level. Supple-
ment 4 to the SER also contained the comments made by the Advisory Committee on
Reactor Safeguards in its report dated November 6, 1984, regarding full power
operation of Limerick Unit 1. This Supplement 5 to the SER addresses further
issues, that require resolution prior to proceeding beyond the five percent
power level. As discussed in Section 13 of this report, a decision by the
Commission authorizing full power operation of Unit 1 is dependant upon the
progress of the Graterford prison emergency planning issues before the Atomic
Safety and Licensing Board, the Atomic Safety and Licensing Appeal Board and
the Conmission, as appropriate.
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1 INTRODUCTION AND GENERAL DISCUSSION
1.1 Introduction

In August 1983, the Nuclear Regulatory Commission staff (hereinafter referred to
as the NRC staff or the staff) issued its Safety Evaluation Report (NUREG-0991)
regarding the application by the Philadelphia Electric Company (hereinafter
referred to as the licensee) for licenses to operate the Limerick Generating
Station, Units 1 and 2 (hereinafter referred to as Limerick or the facility),
Docket Nos. 50-352 and 50-353. The Safety Evaluation Report was supplemented

by Supplement No. 1 in December 1983, which documented the resolution of several
outstanding issues and also contained the comments made by the Advisory Com-
mittee on Reactor Safeguards in its interim report dated October 18, 1983. In
October 1984 Supplement 2 to NUREG-0991 was issued. Also in October 1984
Supplement 3 to NUREG-0991 was issued, addressing all remaining issues necessary
to permit the issuance of an operating license. Operating License No. NPF-27,
restricted to five percent power, was issued on October 26, 1984,

Supplement 4 to the SER, issued in May 1985, addressed some of the issues re-
quired to be resolved prior to procooding beyond the five percent power level
and also included the comments of the ACRS in its report dated November 6, 1984,
rognrding the full power operation of Limerick Unit 1. This Supplement 5 to the
SER addresses further issues, that require resolution prior to proceeding beyond
the five percent power level. As discussed in Section 13 of this report, a
decision by the Commission authorizing full power operation of Unit 1 is depen-
dant upon the progress of the Graterford prison emergency planning issues before
the Atomic Safety and Licensing Board, the Atomic Safety and Licensing Appeal
Board and the Commission, as appropriate.

The sections of this supplement are numbered the same as the corresponding sec-
tion of the Safety Evaluation Report and Supplements No. 1 through 4. Each
section is supplementary to and not in lieu of the discussion in the Safety
Evaluation Report and Supplement No. 1 through 4 unless otherwice noted.

Copfes of this SER Supplement are available for inspection at the NRC Public
Document Room, 1717 H Street NW, Washington, DC and at the Public Document Room
at the Pottstown Public Library, 500 Migh Street, Pottstown, Pennsylvania 19464,
They may be ordered from the sources indicated on the inside front cover of
this report,

The NRC Project Manager for Limerick is Mr. Robert E. Martin, Mr. Martin may
be contacted by writing to the Divisfon of Licensing, U.S. Nuclear Regulatory
Commission, Washington, DC 20555,

Appendix A to this supplement is a continuation of the chronology of the staff's
actions related to the processing of the Limerick application.

This supplement to the Safety Evaluation Report was prepared by the NRC staff.

The NRC members who were principal contributors to this report are fdentified
in Appendix W,
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1.8 Outstanding Issues

The completion of the offsice emergency planning review was identified in SSER-3
as being relevant to the authorization of operations beyond the five percent
power level. The results of the offsite emergency planning review, is reported
in Section 13.3 of this report.

1.10 License Conditions

License No. NPF-27 contained conditions which require that certain actions be
completed. Several of these actions must be completed prior to authorization

to proceed beyond the five percent power level. The license conditions addressed
by this supplement are as follows. The conditions are numbered as they were in
previous SER Supplements.

License Conditions Section
(6) Modifications to provide redundancy in remote
shutdown system 7.4.2.3

(19) Emergency Response Capabilities
(a) Detailed control room design review 18.1
(b) Safety Parameter Display System 18.2

1.12 Nuclear Waste Policy Act of 1982

Section 302(b) of the Nuclear Waste Policy Act of 1982 states that NRC shall

not issue or renew a license for a nuclear power reactor unless the utility has
signed a contract with the Department of Energy for disposal services. The
Philadelphia Electric Company has si a contractual agreement with the Depart-
ll?t of Energy dated June 1, 1983, This agreement is applicable to Limerick
Units 1 and 2.
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3 DESIGN CRITERIA FOR STRUCTURES, SYSTEMS AND COMPONENTS
3.9 Mechanical Systems and Components

3.9.6 Inservice Testing of Pumps and Valves

In Section 3.9.6 of the SER and SSER 3, the staff stated that the relief the
licensee requested from the pump and valve testing requirements of 10 CFR 50.55a(g)
is warranted for that portion of the initial 120-month period during which the
staff completes its detailed review. By a letter dated December 13, 1984, the
licensee submitted Revision 5 of the Limerick Unit 1 Inservice Testing Program

for pumps and valves. The staff has also reviewed this revision to the program
and finds that the type of relief previously granted in the SER is also warranted
for Revision 5 for the same reasons as stated in the SER.

Limerick SSER § 1



5 REACTOR COOLANT SYSTEMS

5.2 Integrity of Reactor Coolant Pressure Boundary
5.2.4 Reactor Coolant Pressure Boundary Inservice Inspection and Testing

5.2.4.3 Evaluation of Compliance with 10 CFR 50.55a for Limerick Unit 1

This evaluation supplements conclusions in the corresponding section of Supple-
ment No. 3 to the SER (SSER-3) which addresses the definition of examination
requirements and the evaluation of compliance witn 10 CFR 50.55a(g).

In submittals dated July 17, 1984, August 7, 1984, August 23, 1984, August 28,
1984, and st 30, 1984, the Applicant requested relief from ASME Code Sec-
tion XI requirements which it determined to be impractical to perform. These
relief requests were supported by information pursuant to 10 CFR 50.55a(a)(3)*.
The staff's evaluation of these submittals was reported in Appendix N of SSER 3.
In a letter dated Apri) 10, 1985, the licensee requested relief from additiona)l
Code requirements and provided a s rting technical justification. In the
submittal, the licensee identified Relief Request Number 27 concerning support
members for ASME Code Class 1 piping, Examination Category B-K-1. The licensee
states that 1t has met the Code requirement for this examination category.
However, in the licensee's Preservice Inspection Program a commitment was made
to perform augmented examinations that exceed the recuirements of the Code.

The licensee was unable to complete the augmented exemination on one support
and submitted a request for relief from its Preservice Inspection Program. The
staff has determined that the requirements defined in Section XI of the ASME
Code provide an acceptable level of quality and satety. Since the requirements
of the regulation were met the staff finds the licensee does not have to com~
plete the commitment to exceed the requirements of the Code.

The staff evaluation consisted of reviewing the April 10, 1985 submittal and
m.mm! if relief from the Code requirements was justified. Pursuant to

10 CFR 50.55a(a)(3), relief from the Code requirements has been allowed for
those requirements that, {f implemented, would result in hardships or unusual
difficulties without a compensating increase in the level of quality and safety.
The evaluation of the additional relief requests 1s Included in Appendix N to
this report, On the bases of granting relfef from these preservice examination
requirements, the staff concludes that the Preservice Inspection Program for
Unit 1 s in compliance with 10 CFR 50.55a(g)(2).

*In the 1984 Edition of 10 CFR 50, this paragraph was designated as 50 55a(a)(2).
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6 ENGINEERED SAFETY FEATURES

6.2 Containment Systems
6.2.5 Combustible Gas Control

Inerting the containment for the LGS-1 plant is required by 10 CFR 50.44
(revised). In 10 CFR 50.44, "Standards for Combustible Gas Control System in
Light Water Cooled Power Reactors," Section 50.44(c)(3)(1) states in part that,
"Effective May 4, 1982 or 6 months after initial criticality, whichever is
later, an inerted atmosphere shall be provided for each bofling 1ight-water
nuclear power reactor with a Mark I or Mark Il type containment. "

Evaluation

Since LGS-1 achieved its initial criticality on December 22, 1984, the plant

is required to be inerted by June 22, 1985, per the 10 CFR 50.44 requirement

set forth above. While the Limerick operating license NPF-27 has been )imited
to five percent of rated power the licensee has been unable to proceed with and
complete the power ascension testing program (PATP) during the inftial six months
when the containment is not required to be inerted as orlvlnall planned. This
has resulted in an extension of the time required to complete all post critical-
fty PATP tests. The licensee requests the subject exemption to facilitate
completion of the PATP. This uires that the licensee receive a temporary
exemption from the requirement of 10 CFR 50.44 so that it may continue operating
the plant with a non-inerted containment during the balance of the Initial
startup test program as originally planned.

The proposed e tion from the regulation is required in order to complete the
balance of the PATP in accordance with the licensee's test plan, The licensee's
test plan 1s based on maintaining the containment in a non-inerted condition
until after completing the 100% rated thermal power trip test, a condi.fon which
normally would be expected to occur within about 120 effective full power days
of core burn-up. No changes are being made in maximum full power days of core
burn=up normally expected before inerting is required. In fact to assure this,
the maximum expected value of 120 effective full power days s made part of the
proposed action.

It s advantageous to operate the reactor without inerting during the PATP, as
an uninerted containment would permit unscheduled inspections or identification
of possible problems important to safety during this perfod. The anticipated
high frequency of containment entries during the PATP period and the required
deinerting and re~inerting time (about 24 hours) would tend to discourage early
and frequent containment entries for fdentifying and correcting any potential
safety problems before they become serious safety problems.

Further, the NRC staff be)ieves that to now require inerting before the PATP
tests have been completed could result in less assurance of safety, because of
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the added time an . ‘or decreased ability to directly examine and evaluate compo-
nents and systems inside containment while the PATP tests are under way. Com-
pleting the PATP tests with an uninerted containment (exemption granted) then
would reduce the likelihood of development of an event requiring protective
safety actions both during the period of exemption and later. Because of the
low level of fission product inventery during the PATP period, and the short
duration anticipated for the exemption, there is an extremely low likelihood
that the inerting system would be required.

Based on the information provided by the licensee and the staff's assurance
that the remainder of the PATP tests will be performed in essentially the same
manner as originally planned with respect to the magnitude and duration of power
levels for each remaining PATP test, the NRC staff concludes that there will be
no increase in the risks of operation thro completion of the PATP tests with
the proposed limited exemption regarding initial inerting over the risks that
were con lated for the duration of the PATP tests at the time the plant was
licensed. Therefore, since there is ro perceived increase in risk by the mere
fact of extending the time allowed for completion of the PATP tests under unin-
erted conditions, the NRC staff finds that operation would be as safe under the
conditions proposed by the exemption as it would have been had the test been
completed in the shorter calendar time of six months after inftial criticality,

After the containment has once been inertad, inspection personnel entering the
containment after it has then been deinerted may be in some danger, because of
the possibility that non-breathable nitrogen pockets may remain if the operator
fafls to initiate the mixing system. These risks are minimized during norma)
plant operation. MHowever, during PATP, the risk is greater due to the large
number of personnel entries into the containment.

The inerting requirement resulted from a staff judgement that the safety bene-

fits attributable to having an inerted containment during normal operations

outwe | the assoclated disadvantages. This judgement does not prevall during

the PATP because of the need for frequent containment entries for inspection

and surveillance purposes. The staff has reviewed the licensee's submittals,
rees with their statements and finds that the proposed sxemption from

10 CFR S0.44(c)(3)(1) 1s acceptable.

With regard to the stage of the facility's 1ife, LGS~1 construction fs complete
and the PATP is in progress through the five percent power level. Absent the
requested sxemption and consequent authorization to continue the PATP with a
deinerted containment atmosphere, access to containment will be severely
rectricted. Frequent containment entries are required during PATP to adjust
control systems, calibrate instruments and monitor containment conditions as
the plant ascends in power. Without the requested exemption, considerable
delay to deinert and reinert before ard after containment entries will be
encountered. At this point In the PATP, to require inerting would signifi-
cantly extend the time to complete the PATP and, therefore, delay commercial
operation.

The regulatory requirement from which the exemption 1s sought anticipated that
power ascension test programs could be completed within six menths and conse~
quently the core fiesion product inventory that would build up nver the 1ife
of the program was acceptable. While the regulation contemplated a six month
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period, typical BWR programs have proven to actually require an aver of
330 days. With this simple stretch in time, no significant increase in core
inventury occurs and the same effective core history is experienced. Accord-
ingly, for the reasons stated above, frequent containment entries, and the
potential danger to the health and safety of plant operators, the staff finds
that the containment should remain deinerted until completion of the PATP,

As discussed above, the staff concludes that in this instance an exemption from
compliance with 10 CFR 50.44 for containment inerting has no adverse safety
significance. Therefore, the granting of this exemption will have no effect on
the public health and safety and will also promote efficient and expeditious
testing of facility components and systems, and should therefore be granted.

Based on the consideratfons discussed above, we have concluded that the proposed
temporary exemption from 10 CFR 50.44(c)(3)(1) is authorized by law, will not
endanger 1ife or property or the common defense and is otherwise in the public
interest and should be granted.

6.6 Inservice Inspection of Class 2 and 3 Components

6.6.3 Evaluation of Compliance with 10 CFR 50.55a(g) for Limerick Generating
Station Unit 1

This evaluation supplements conclusions in the corresponding section of SSER-3
which addresses the definition of examination requirements and the evaluation
of compliance with 10 CFR 50 55a(g).

In submittals dated July 17, 1984, August 7, 1984, st 23, 1984, August 28,
1984 and August 30, 1984, the Applicant requestec relief from ASME Code Sec-
tion XI requirements which it d-termined to be impractical to perform. These
relief requests were supported by information pursuant to 10 CFR 50, 55a(a)(3)*.
The staff's evaluation of these submittals was reported in Appendix N of SSER 3.

In a letter dated April 10, 1985, the licensee requested relief from additional
Code {rements and provided a supporting technical justification. Therefore,
the staff evaluation consisted of reviewing this submittal and determining 1f
relief from the Code requirements was justified. Pursuant to 10 CFR 50, para-
graph 50.55(a)(3), relfef from the Ccde requirements has been allowed for those
requirements that, {f fmplemented, would result in hardships or unusual diffi-
culties without a compensating increase in the level of quality and safety.

The evaluation of the additional relief requests s included in Appendix N to
this report. On the bases of granting relfef from these preservice examination
requirements, the staff concludes that t.e Preservice Inspection Program for
Unit 1 1s in compliance with 10 CFR 50. 55a(g)(2).

“In the 1984 Edition of 10 CFR S0, this paragraph was designated as 50, 55a(a)(2).
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7 INSTRUMENTATION AND CONTROLS
7.4 t for Safe §
7.4.2 Specific Findings

7.4.2.3 Remote Shutdown System

In Supplement No. 3 to the SER (SSER-3) the NRC staff provided an evaluation
of the status of the Limerick, Unit 1, remote shutdown capability and the basis
for the granting of an interim exemption from GOC 19 for operation up to 5%
power. condition was Included in License NPF-27 which required the 1icensee
(1) to provide, prior to exceeding 5% power, information on the changes to be
made at the first refueling outage that will be necessary to provide a redundant
safety-related method of achieving safe shutdown conditions from outside the
control room, and (2) to provide a redundant remote shutdown capability using
procedures and existing equipment as an interim remote shutdown system prior to
operation above 5X power. The interim exemption was also based on the under~
standing that there was an existing single (primary) train of safety-related
remote shutdown equipment.

The licensee re to the low power 1icense condition by letter dated
February 15, 1985  The NRC staff requested additional information letter
dated March 6, 1985 The licensee responded by letters dated March 25 and
April 18, 1985. The staff's evaluation of this information follows.

The interim redundant (back-up) remote shutdown system train of mirom has
been fully implemented via the interim remote shutdown procedures. The interim
redundant remote shutdown procedures require the use of rary jumpers to
establish control of the "B" RMR service water (SW), "8" and "8" eme
service water (ESW) pumps, should the primary train of equipment fail to func-
tion. The staff has reviewed a drawing (Attachment 2 from the April 18, 1985
letter) which shows the installation of the temporary jumpers typical for the
subject pumps' control circuits. Based on this review, we determined that the
efforts fnveived in jumpering would be minimal. We therefore consider the use
of Ju.ion for remote shutdown to be acceptable for the first cycle of plant
operation.

To aveld jumpering in the final Qﬂ'ﬁ. and to obtain a fully redundant safety-
related tratn of remote shutdown equipment, the )icensee has inftiated design
changes which will allow operation of the "B" RHRSW, "B" RHR, and "8" E5W pumps
from thelr respective pump motor circult breaker cubicles without the need to
fnstal) temporary jumpers. A sketch {1lustrating the scope of the changes re~
quired was provided as Attachment 4 to the Apri! 18, 1985 letter which shows
that a keylocked, two-position, maintained contact transfer switch will be
installed on each of the pumps' associated circutt breaker cubicles. The sketch
Is typical for all pumps. Upon transfer to the remote shutdown location, a con
trol room annunclator will be activated fdentifying the associated equipment as
out=of-service. The contro! room annunciator will not be able to be cleared un-
less the transfer switeh 1s placed back inte the contro! room operable position.

Limerick SSER & 1-1



The licensee has verified that the transfer action will not cause a change in
the operating status of the associated equipment. The transfer switch keys
will be located in a seismically mounted box located in the remote shutdown
room to enable ready access. The remote shutdown room is locked closed and
access to the room is limited in accordance with the plant's existing adminis~
trative procedures. The final drawings required to implement the changes have
not been issued. However, the licensee has provided, in Item I(c) of the
April 18, 1985 letter, a commitment that the modifications will be engineered
and implemented in accordance with safety-related design and qualification re-
quirements, including seismic qualification. The pump motor control circuit
changes are to be implemented during the first refueling outage. The staff
finds the required modifications discussed above and schedule for implementa~
tion to be acceptable and requires that the licensee perform, prior to startup
following the first refueling outage, design verification tests in accordance
with the Technical Specification surveillance requirements for remote shutdown
system instrumentation and controls. The objective of these tests is to demon-
strate the operability of the modified system in accordance with GDC 19 remote
shutdown system cm!gn requirements as incerpreted by SRP Section 7.4, A con-
dition in License NPF-39 has therefore been estab)lished to ensure that the
required modifications and tests are satisfactorily completed. The NRC's
Regional Office shall verify, as necessary, that this license condition is
satisfied before plant restart after the first cycle of operation,

The condition in License NPF-27 also required the licensee to provide a redun~
dant remote shutdown capabi)ity using procedures and existing equipment as an
interim remote shutdown system prior to operation above 5% power, The licensee
provided a comparison of the existing (primary) single train of remote shutdown
equipment with that of the interim redundant (back-up) remote shutdown train of
equipment. Each primary component has been evaluated by the licensee for fts
worst case fallure and each component's associated system design function has
been verified to have been included in the interim redundant remote shutdown
procedures. The licensee provided a detalled discussion of the interim pro~
cedures to be used should the existing (primary) remote shutdown train of equip~
ment become inoperable. The steps for the Installation of jumpers (discussed
above), manual valve aH?nnnu. and use of the redundant (back-up) display
instrumentation were reviewed. Some deficiencies were found related to the
identification of what display instrumentation the operators should use if the
primary train of equipment s not avallable. Upon the staff's request, the
1icensee upgraded the procedures to be more specific as to what instrumentation
should be used and where 1t |s located. The interim redundant remote shutdown
procedures have been approved by the plant staff for implementation. The
1icensee has Informed the staff that the approved interim procedures are curs
rently 1n place In preparation for operation above 5% power. The NRC's Regiunal
Office will verify, as necessary, the implementation of the interim redundant
remote shutdown procedures,

The only design changes fdentified by the |icensee required to obtain a fully
redundant safety-related train of remote shutdown equipment were those asso-
clated with the installation of transfer switches as discussed above. The
Mcensee has verified that the only impact this modification will have on the
interim remote shutdown procedures will be the elimination of the steps required
to install the temporary jumpers and the replacement of these steps with those
referencing the operation of the transfer switches. The NRC's Reglonal Office
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will verify, as necessary, the implementation of the final remote shutdown pro-
cedures prior to startup following the first refueling.

Some areas of concern resulted during the staff's review of this issue and war-
rants discussion. Review of the licensee's comparison between the existing
(primary) train and back-up train of remote shutdown equipment resulted in the
staff's discovery that various controls and instrumentation loops are not safety-
related as the staff had understood from its review of the Limerick design prior
to licensing. The licensee, upon the staff's request for justification, has
upgraded several of the indication loops (RCIC flow, reactor vessel pressure,
reactor vessel level, and RHR loop A flow) to comply with safety-related require-
ments including seismic qualification. Table 1 from the licensee's letter of
April 22, 1985 lists the remote shutdown controls and indication and identifies
what is or is not safety-related including seismically qualified. Furthermore,
as requested by the staff, the licensee provided in the letter of Apri) 22,

1985 information to justify why the remaining nonsafety-related controls and
instrumentation do not need to be implemented as safety-related and, thus, are
not needed for safe plant shutdown. The ICSB, in conjunction with RSB, reviewed
the licensee's justification information and concluded that, should the non-
safety-related equipment identified on the table not be available, the plant
could be safety shut down and maintained in a safe shutdown condition from out-
side the control room using only redundant safety-related equipment in conjunc
tion with the indicated Jmﬁn! for the first cycle of operation. The
nonsafety-related equipment exicts only for anticipatory purposes for which no
credit 1s taken to perform the required remote safe shutdown function.

It should be noted that the staff's acceptance of various important indication
loops (RMRSW pump discharge pressure, ESW pump discharge pressure, suppression
poo! level, and suppression poo! temperature), even though exempt from safety-
related requirements associated with safe plant shutdown at Limerick, was based
on the implementation of appropriate currently existing Technical Specifica-
tions including requirements to ensure that the subject indication channels are
perfodically checked and ca'ibrated to obtain some assurance of relfability
should they be utilized for plant shutdown Further, the acceptance of non-
safety-related suppression prol temperature indication was based on the imple-
mentation of appropriate remite shutdown operating procedures related to t
estab! ishment of suppression pool cooling early in the event requiring contrel
room evacuation. In a meeting held in Bethesda on April 22, 1985, the staff
discussed with the Vicensee .he pertinent portions of the remote shutdown pro-
cedures and Technical Specif cations to verify the assertions being made,

Based on the foregoing, the staff finds that an exemption from full compliance
with GDC 19 15 Justified for the period prior to startup following the first
refueling outage. The staff also concludes that the requirements of Part A to
Condition !.cm) in License NPF=27 have been satisfied and that this part of
the condition 1s no longer necessary. The remaining requirements related to
this 1ssue are reflected in a conditon to the full power license. The Informa-
tion provided demonstrates that the interim remote shutdown procedure (to be
varified as In place by Region 1) and associated train of equipment 1n conjunce
tion with the exfsting single (primary) remote shutdown train of equipment pro-
vides sufficient redundant remote shutdown capabi!ity for the first cycle of
operation. With the satisfactory implementation of the identified design
changes (transfer switches) at the first refueling outage and satisfactory com-
pletion of testing that will be required by the full power |icense condition,
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the staff concludes that the final design will fully conform to the staff's
acceptance criteria related to compliance with the requirements of GOC 19 as
set forth in SRP Section 7.4,
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11 RADIOACTIVE WASTE MANAGEMENT
11.1 Solid Waste Management System

In Section 11.4 of SSER 3, the staff stated that it found that the process con~
trol p am (PCP) is acceptable pending acceptance of the final PCP to be sub-
mitted after analysic of the results of the precperational testing to validate
the process controls. In fts March 7, 1985 letter transmitting its revised PCP,
the licensee stated that it had completed preoperational testing of the solid
radwaste system and had verified the acceptability of the process parameters.
Changes that have been made to the PCP reflect information gained by the testing.

The staff has reviewed the March 7, 1985 submitta) and has found the revised
PCP to be acceptable with respect to fts use for processing solid waste accumu-
lations at the plant. This approval is granted on an interim basis pending the
results of ric work by the staff. The generic effort results are expected
to be used In Independent reviews of PCP's for all operating plants with respect
to compliance with 10 CFR Part 61.
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13 CONDUCT OF OPERATIONS
13.3 Emergency Planning - Offsite

AL AN L AR

LAl PTG g WINE 1 ' A
{ »' :n! m.»‘.‘l;u AA,‘AA.

FEMA has completed fts review of the offsite radiological emergency plans and
preparedness in support of licensing for the Limerick Generating Station and

has provided 1ts findings and determinations to the NRC. There are three
counties and 42 municipalities within the plume exposure pathway !urrocy
Planning Zone for Limerick. On May 8, 1984, FEMA provided its initial interim
finding on the offsite plans and fden? (fied four "Category A" deficiencies; i.e.,
deficiencies that would lead to a negative finding, as well as a number of lesser
deficiencies. On September 25, 1984, FEMA provided fts report for the July 25,
1984 *om full participation exercise of the offsite plans. In this report
FEMA fdentified five Category A deficiencies three of which were related to
deficiencies fdentified in earlier plan review.

A supplemental exercise of the offsite plans was conducted on November 20, 1984
to address the Category A deficiency related to lack of participation by some

of the offsite jurisdictions fdentified in the July 25, 1984 exercise. In a
report to the dated January 10, 1985, FEMA indicated that the supplementa)
exercise resolved the deficiency, however, a Category A deficiency related to
the non-participation of one m‘cluluy was fdentified by FEMA in the exercise.
On March 27, 1985, FEMA informed the NRC that a remedial exercise conducted at
the Graterford State Correctional Institution on March 7, 1985 demonstrated that
a portion of one of the Category A deficiencies fdentified in the July 25, 1984
exercise had been corrected.

On April 9, 1965, FEMA provided a supplemental interim finding on the status of
the m’om review of the revised of faite response plans for Limerick which
fdentified six m'nw plan and preparsdness deficiencies. In a memorandum
dated May 21, 1985, F transmittec exercise evaluation reports for remedial
exercises conducted on April 10 and 22, 1985 and provided its final interim
finding on offsite planning and preparedness. F stated that as a result of
the July 25, 1984 full participation cxercise, the November 20, 1964 supplemen-
tal exe cise, the March 7, April 10 and April 22, 1985 remedial exercises, all
cmmw deficiencies requiring demonstration have been corrected. In addi-
tion, F n&m that all Ca ry A planning deficiencies have also been
corrected. concluded that offaite radiological emergency planning and
preparedness s now adequate to provide reasonable assurance that protective
measures can be implemented to protect the public health and safety in the event
of & radiological emergency at the Limerick Generating Station.

19.0.2 Qffsite Emergency Planning Medica) Services

In & recent decision, V. m&. 753 F. 24 1144 (D.C. Cir. 1985), the U.§,
Court of Appeals vacat Commission's interpretation of 10 CFR 8§50 47(b)(12)
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to the extent that a list of facilities was found to constitute adequate arrange-
ments for medical services for members of the public offsite exposed to dangerous
levels of radiation. The Commission has now provided guidance to be followed
in determining compliance with this regulation pending its determination of how
it will proceed in response to the Court's remand. In particular, the Commission
directed that Licensing Boards, and in uncontested cases, the staff, should con-
sider the uncertainty attendant to the Commission's interpretation of this
lation, especially in rd to its interpretation of the term "contaminated
injured individuals." N , the Court left open to the Commission the dis-
cretion to reconsider whether that term should include members of the offsite
public exposed to rous levels of radiation and, thus, whether arrangements
for this population of individuals are required at all. for this reason, the
Commission observed that it may reasonably be concluded that “no additional
actions should be taken now on the strength of the present interpretation of
that term " Accordingly, the Commission observed that it can be found "that
any deficiency which lg be found in complying with a finalized post GUARD
lanning standard (b)(12) 1s insignificant for the purposes of 10 CFR
50.47(c)(1)." In this regard, the Commission, as a generic matter, noted the
low probability of accidents which might result in exposure of members of the
offsite public to rous levels of radiation as well as the slow develop~
ment of adverse reactions to overexposure. See, Emergency Planning; Statement
of Policy, 50 FR 20892, May 21, 1985,

Consistent with the foregoing Statement of Policy, the applicant has, by letter
dated 31, 1985, confirmed that, in faith raliance on the Commission's
eariier interpretation of 10 CFR !‘0.47 b)(12), the emergency plans of the in-
volved offsite response jurisdictions contain a 1ist of medical service facili~
ties. The existence of such 1ist In the pertinent plans has also been confirmed
by FEMA. As stated by the Commission, such good faith relfance, in the circum=
stances, can be found to constitute "other compel)ing reasons” within the
meaning of 10 CFR 850 . 47(c)(1). Further, the app!icant has committed to fully
comply with the Commission's response to the Cu “t's remand.

Accordingly, on the basis of the factors identified by the Commission in its
Statement of Policy, the staff has determined that the requirements of 10 CFR
850.47(c)(1) have satisfled so as to warrant fssuance of the operating
license DOMH\‘ further action by the Commission with respect to the require~
ments of 10 CFR 850 47(b)(12).

13.0.3 Atomic Safety and Licensing Board Conditions

On May 2, 1985, the Atomic Safety and Licensing Board fssued (ts Third Partial
Inftial Decisfon on Offsite Emergency Planning for the Limerick Generating
Station. The Board found in favor of the applicant on all fssues in contention,
om::‘m any issue which may arise regarding the nmates of Graterford prisen,
The rd imposed the following two conditions that are to Le satisfied prior
to operation above 5% of rated power:

(1) The Director, Office of Nuclear Reactor Regulation shall receive verifis
cation of plans to implement a level of traffic control In the King of
Prussia area sufficlent to assure that all the traffic evacuating ale
the Route 363-to-Pennsyivania Turnpike car continue to move upon reaching
the EP7 boundary .
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(2) FEMA shal) receive verification of the satisfaction of the unmet municipal

staffing needs as they relate to a capability of continuous 24=-hour opera-
tion during a radiological emergency.

Since both conditions are related to offsite matters, the staff requested the
assistance of FEMA in responding to the Board conditions. FEMA responded in
the May 21, 1985 memorandum and in a May 30, 1985 update. Regarding the first
condition, FEMA stated that they have received verification that traffic and
access control points will be established and manned to ensure that evacuating
traffic could continue moving upon reaching the Emergency Planning Zone (EPZ)
boundary, and that this information will be incorporated into the Montgomery and
Chester County plans. Regarding the second condition, FEMA stated that they
have determined that adequate staffing now exists in all risk municipalities to
respond to a rmm,uu eme y over an extended period of time. Based on
the information provided by FEMA, the staff concludes that the two Board condi-
tions have been satisfactorily resolved.

13.3.4 1 ! | {
r

The Atomic Safety and Licensing Board issued an order on June 12, 1985, admit~
ting two of the contentions that were submitted by the inmates at the State
Correcticnal Institute at Graterford, Pennsylvania on May 13, 1985. These con*
tentions concearn training for civilian emergency response personne! such as bus
and ambulance drivers and the development of evacuation time estimates for the
prison facility which 1s located within the plume exposure pathway uuvz:ey
Planning Zone approximetely 8.3 miles east of the Limerick Station. A ring
on these contentions is se led to begin on July 15, 1985,

13.3.5 Conclusien on Emergency Preparedness

Based on a review of the FEMA findings and determinations on the of
offsite radiological emergency response plans and preparedness, and on t
previous NRC assessment of the adeguacy of the onsite ene y plans and pre-
paredness (ses SSER No. ) dated October 1984), the NRC staff concludes that,
with respect to these issues, the overall state of onsite and offaite emergency
preparedness provides reasonable assurance that adequate protective measures
can and will be taken in the event of a radiological emergency at the Limerick
Generating Station. A decision by the Commission authorizing full power opera-
tion of Unit 1 1s also dependant on the progress of the Graterford prisen fssues
as discussed above before the Atomic Safety and Licensing Board, the Atomic
Safety wnd Licensing Appeal Board and the Commission, as appropriate.
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14 INITIAL TEST PROGRAM

One of the bases for issuing an operating license is that a plant will be tested
in accordance with a staff-approved initial test program. Frequently, however,
it 15 desirable for licensees to modify the approved test program due to the
temporary unavallability of certain equipment or other factors. The purpose

of the related condition in license NPF-39 is to ensure that any safety uzﬁ-
ficant deviations from the staff-approved test program are fdentified to t
staff in o timely manner. [Experience has shown that some applicants/licensees
have not attributed the appropriate level of importance to safety of some struc-
tures stems and components. Therefore, this license condition requires that
10 CFR 50.59 changes to the test progran be reported within ane menth to pro-
vide added assurance that the plant 1s not operated for an extended period of
time at power levels at which 1ts safety is dependent on untested or inade~
ml{ tested structures, systems or components. Furthermore, the one month
reporting period provides reasonable assurance of NRC awareness of most test
program changes prior to completion of the test program.
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15 ACCIDENT ANALYSIS
15.8

. atled MEAK L . D\ 1 Gener | ,
Post-Trip Review (Program Description and Procedure;

Introduction

On February 25, 1983, both of the scram circuit breakers at Unit 1 of the Salem
Nuc lear Power Pwn mm to open upon an automatic reactor trip signal from
the reactor protection system. This incident occurred during the plant start-up
and the reactor was tripped manually the operator about seconds after the
initiation of the automatic trip signal. The fallure of the circult breakers
has been determined to be related to tln sticking of the under voltage trip
attachment, Prior to this Incident, on nbrury 22, 1983, at Unit 1 of the
hul Nuclear Power Plant, an automatic trip signal was generated based on
rurmr low=low level during plant start-up. In this case, the reactor
m tr manually by the operator almost wmmun with the automatic
trip. Followl mu incidents, on February 28, 1983, the NRC Executive Director
for Operations (EDO) directed the staff to investigate and report on the generic
implications of these occurrences at Unit 1 of the Salem Nuclear Power Plant,
The results of the staff's ingu! Mu the mﬂc implications of the Salem
unit incidents are rted in ric Implications of ATWS Events
at the Salem Nuclear r Planmt. " M a nwn of this investigation, the Com=
misston (NRC) requested (by Generic Letter 83-28 dated July 8, 1983) al) icensees
of operating reactors, app!licants for an operating 'icense, and holders of con~
struction permits to respond to certain generic concerns. These concerns are
ca rized into four arsas: (1) Post-Trip Review, (2) Equi t Classification
and r Interface, (1) Post-Maintenance Testing, and (4) tor Trip System
Reliability Improvements.

The first action ftem, Post-Trip Review, consists of Action Item 1.1, "P
Description and Pm:uun“ and Act o Item 1.2, "Data and !Monmm LI T
This safety evaluation report (SER) addresses Action Item 1.1 only.

AEVIEY GUIOELINGS

The following review quideline were developed after Inftial evaluation of the
varfous utility resporses te Item 1.1 of Generic Letter 83-28 and incorporate
the best features of these submittals, As such, these review guidelines in
effect represent a ".uo practices"” roach Lo pest-trip review. We have
reviewsd the applicant's response to Item 1. 1 against these guide!ines:

A The Vicensee or applicant should have systematic safely assessment proce-
dures estab)ished that will ensure that the following restart criteria are
met before restart 1s authorized.

The post-trip review team has determined the root cause and sequence
of events resulting in the plant trip.

Limerick SSER & 15-1



. mr t:n corrective actions have been taken to remedy the cause of
trip.

. The post=trip review team has performed an analysis and determined
that the or safety systems responded to the event within specified
limits of the primary system parameters.

‘ The post-trip review has not resulted in the discovery of a potential
safety concern (o.'. , the root cause of the event occurs with a fre~
quency significantly larger than expected).

' If any of the above restart criteria are nol met, then an independent
assessment of the event {s performed by the Plant Operations Review
Committee (PORC), or another designated group with similar authority
and experience.

B, The responsibilities and authorities of the personne! who will perform the

review and analysis should be wel!l defined.

' The post=trip review team leader should be a member of plant manage-
ment at the shift supervisor level or above and should held or should
have held an SRO license on the plant, The team leader shou'd be
charged with overal) responsibility for directing the post-trip review,
including data gathering and data assessment and he/she should have
the necessary authority to obtain al) personne)l and data needed for
the post-trip review.

' A second person on the review team should be an STA or should hold
o relevant engineering degree with special transient analysis training.

' The team leader and the STA (Engineer) should be responsible to con-
cur on a decision/recommendation to restart the plant. A nonconcurs
rence from either of these persons should be sufficient to prevent
restart until the trip has reviewed by the PORC or equivalent
organization,

€. The Vicensae or applicant should indicate that the plant response to the

trip event will be evaluated and & determination made as to whether the
,m‘u response was within acceptable 1imits. The evaluation should
ne ude

. A verification of the proper operation of plant systems and equipment
by comparison of the pertinent data obtained during the pest-trip
review to the applicable data provided in the FSAR.

An analysis of the sequence of events Lo verify the proper functioning
of safety related and other | t equl . Where possible,
comparisons with previous similar events should be made

0. The licensee or applicant should have procedures to ensure that all physts

cal evidence necessary for an independent assessment (s preserved.
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18 HUMAN FACTORS ENGINEERING
18.1 Detailed Control Room Design Review

All Yicensees and applicants for an opontin? license are required to conduct a
Detatled Control Room Design Review (DCROR) in response to NRC Task Action Plan
Item 1.0.1 (NUREG-0660, May 1980; and NUREG-0737, November 1980 as supp)emented
by Generic Letter 82-33, December 17, 1982). The purpose of the DCRDR is to
fdentify and correct human engineering discrepancies (MEDs) which nigM. affect
the operator's ability to prevent or cope with an accident. NUREG-0700, "Guide-
lines for Contrgl Room Design Reviews " dated September 1981, provides guidance
for conducting the DCRDR.

18.1.1 Background

The licensee submitted the Limerick Summary Report on August 16, 1984 (Ref. 1)
and the staff's evaluation of the DCROR had been reportec on in Supplement No. 3
to the Safety Evaluation Report (SSER-3). The results of our SSER-3 evaluation
concluded that the Limerick Unit 1 DCRDR was meeting the NUREG-0737, Supple-
ment | requirements for work completed, but that the DCROR was incomplete. The
incomplete portion of the DCROR consisted of:

' The use of function and task analysis to identify control room operator
tasks and information and control requirements during emergency operations,

' & comparison of display and contro) requirements with a control room fnven-
tory to fdentify missing displays, and

. elements of the control room survey to identify deviations from accepted
human factors principles,

To ensure the timely and the satisfactory completion of the DCRDR, the staff
included |icense conditions on the above fssues In the Limerick Generating
Statfon, Unit 1 Facility Operating License No. NPF-27.  These conditions are
restated in the appropriate sections below,

18.1.2 Evaluation of Detalled Control Room Design Review

In November 1984, the licensee submitted Supplement 1 to the DCROR Summary
Report (Ref. 2) for the staff's review. This supplement documents the comple~
tion of the final validation step of the Limerick DCROR Program Plan,

Supplement 1 to the Summary Report documents the results of DCROR activities
that have been completed by Limerick whugnt to the submittal of the Summary
Report. These activities are stated as OC Validation, disposition/reselution
of outstanding Control Room Survey (CRS) ftems, implementation of actual contrel
room enhancements, and results of a follow-on mesting among the NRC, Lawrence
Livermore National Laboratory (LLNL), Philadelphia Electric Company (PECO), and
The Interlock Group, the human-factors consultants to PECO.  Mowever, these
activities do not complete Limerick's DCROR.
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The NRC has performed a Design Verification Aud ( e Genera
design effort and reported the results 2 ' 1N Supj
f the Limerick SER. (Section 18

During the | ick CRDR validation effort a hardcopy
were used to verify ir coordination with the CRDR
sed on the NRC s € sview of these reasons and the licensee's commitment
perform a human-factors survey of the SPDS, the staff finds the delay T
)ne survey acceptabl However, the staff recommends that the licensee
special attention to t t. labels, and units used within the SPDS

ay formats in compariso t » standards adopted for

f the three r
there is a very low probabi
conducted 1n the future
taff agrees that the probability ¢ tification of further Category
due to the SPDS survey: ow and concludes t ‘ e licensee's commitment
perform a survey of the SPDS pri ( , operat ' icient to meet the
requirements of Supplemen to 37 1 1s regard Therefore, based on
the above, the sta concludes tha 1€ censee's response condition 2.C(8)(a)
Part 2 is adequate and 5 portion of t ition is no longer necessary

+n
L0

Assessment

Condition on Cont Room Enhancements

Based on the results of t 5té s previous review of the licensee's progress

in the assessment and correc f HEDs, the staff establ ved a condition %o

perating license NPF-27 to ensure timely completion of control room enhancements
D

Room Enhancements

T |

'he licensee shall complete control room enhancements related to
the control room panels (paint, tape and label), re-scaling of
instruments using acceptable human-factors methods, and changes
to standard control switch shapes prior to exceeding five percent
of rated power

yubsequently, the licensee in Suppliement ) the Summary Report states that
the panel enhancement effort was cc ieted in mid-September 1984. Photographs
of several contro oom panels before and fter enhancement were provided 1r
the report Further, the November 1984 repor stated that refinements to the
enhancement were ‘w“!‘P¢:“g The licensee now ates in a March 2 1985
letter (Ref. 3) as supplemented by letters dated May 24, 1985 and

1985, that these enhancements, consisting of pai tape and label

tc panels, rescaling of instruments using human fact 5 methods,

standard control switch shapes, are completed Based on th)

staff concludes that the licensee

adeqguate and this portion ot the




NRC Audil Team HEDs

In December 1983, an NRC Audit Team conducted an in-progress audit of the
Limerick DCRDR and identified 17 HEDs The licensee provided data (Ref. 4)
which indicated that nine of these HEDs had been previously identified and re-
solved by the Limerick Review Team The eight remaining HEDs were to be
assessed for safety significance and the results reported to the staff The
licensee indicated that a preliminary assessment of these HEDs had failed to
identify any Priority 1 (High Safety Significance) HEDs

In Reference 6, the licensee provided the staff with details on each of the
eight remaining HEDs. In addition, it states that the assessment of these

HEDs resulted in no Priority 1 (High Safety Significance) HEDs and only one
Priority 2 (Low Safety Significance) HED, which has subsequently been corrected
Based on the review of this material, the staff now concludes that all of the
HEDs identified by the NRC Audit Team during the in-progress audit have been
integrated into the review process

HED SI

One high priority HED reviewed by the staff is HED SI4-04. This HED states
that failed indicator light bulbs on the remote shutdown panel cannot be dis-
tinguished from a normal condition The licensee planned actions as a temporary
resolution to this HED In the Summary Report, the licensee stated a commit-
ment to complete these planned actions prior to operation of the plant at a
power level greater than 5 percent of rated power. The licensee states in a
letter dated April 4, 1985 (Ref. 4) that the correction of KHED SI4-04 which
defined a potential monitoring problem with failed indicator light bulbs on the
remote shutdown panel that could not be distinguished from a normal condition
has been completed and implemented Based on this information the staff's con-
cerns on HED SI4-04 are resolved

HED SPV-07

Supplement 1 to the licensee's report discussed a total of 36 HEDs which were
found during the DCRDR activities. The sources of the HEDs were as follows

Control Room Validation
- Panel design

- Instrumentation

- Procedural

Computer

Procedures

Total

The report states that none of these HEDs were assessed as Priority 1 (Safety

- ificant) Of the 36 HEDs, 15 were assessed as Priority 2 (Low Safety Sig-
nce), 7 were Priority 4 (ne ignificant improvement), and 14 were assessed
being discrepancies ED Assessment Forms on all 36 HEDs were included
report

The staff reviewed the contents of the 36 HED Assessment Forms and concluded

that most were correctly categorized The staff discussed the categorization

of these HEDs with the NRC Resident Inspector for Limerick and examined i




detail HED SPV-07. which deals with inconsistencies between panel ID numbers
nomenclature
of procedures

1

and procedure valve numbers/nomenclature within the JO series

This HED was assessed as Priority 2, with resolution scheduled by the first
refueling The resolution for th El as to make all procedure nomenclature
and identification numbering cons th CRDR assigned nomenclature and
identification numbers

In the staff's assessment of the T-200 Series Procedures, 1t was

many of these procedures were for the operation of the Engineered Safety Fea-

ture Systems Engineered Safety Feature systems must be operated correctly to
successfully mitigate the consequences of an accident As the procedure nomen-
is inconsistent w updated pan nomenclature, operator errors may be
made in the execution of the ‘ocedures he staff requested the licensee to
reassess HED SPV-07 and to provide justification for the priority and

resolution schedule
AR N , s » \ / ‘ | 1 C o D o ¥
sponse the : ; d a lett dated April 12, 1985 (Re

The correctior ol =07 (T-200 Series Procedures) has been
completed. AIll 1 ocedures have been revised and approved
by the Plant Operat Committee (PORC) to properly reflect
the enhanced hierarchical led control room. "

Based this information., the staff's concerns on HED SPV-07 are resolved
bummarl

The staff also assessed the number and type of HEDs defined by the licensee's
DCRDR To date. 225 HEDs have been defined by the licensee's effort (189 HEDs
in the Summary Report, and 36 HEDs in Supplement 1 to that report Twenty-
seven of these HEDs were identified during validation activities Of the 27
HEDs . 18 were function/system type HEDs typical of the type of HEDs anticipated
from validation activities In the staff's judgment, the 9 remaining HEDs could
have been detected during earlier DCRDR verification activities. However, as
the 9 HEDs represent only four percent of the total HEDs, it appears that the
previous verification activities conducted by the licensee were effective In
addition. the 27 HEDs defined from validation activities represents 12 percent
of the total HEDs This low figure also substantiates the NRC staff's general
conclusion on the high quality of previous verification activities

I

At this point, the staff concludes that a large portion of the HED assessment
effort within the DCRDR has been completed The effort which remains pertains
to the assessment of HEDs which may be identified as the result of the task
analvsis and control room inventory, and from the human-factors survey of the

¢




18.1.9 Verification That Improvements Will Provide Necessary Correction and

Will Not Introduce New HEDs

The evaluation in SSER-3 of the methods proposed by the licensee to achieve the
above objectives concluded that the intent of NUREG-0737, Supplement 1 was bein
met evaluating the licensee's Supplement 1 to the Summary Report, the staff

assessed the licensee's effort and results from the implementation of the pro-

posed methods Figures 1 and 2, of the licensee report show photographs of

control room panels before and after enhancement

The staff analyzed the photographs and noted that several portions of the work-
bench and panel area were enhanced with a red background The intent 1s to

color code the background for operator ease in the location and use of the en-
closed instruments and control The staff also noted that HED SDV-10, Automa-
tic Depressurization System (ADS) Valve Enhancements, was resolved by enclosing
five ADS valve controls in solid red background The staff is concerned that
red status lights for the valves would not be detected within the solid red
background areas of the workbench and panel The NRC Resident Inspector at
Limerick was requested to evaluate this problem. The NRC Resident Inspector

communicated (by phone) the results of his assessment, that contrast existed
between lighted, red status bulbs and the red background and the lighted status
bulbs could be easily detected for normal and emergency lighting conditions
However, the Inspector noted that when the status bulb was unlighted, it blended
with the solid red background The Inspector pointed out that a potential loss
of operator in.ormation may exist during a loss of electrical power, that is, a
condition where the status bulb should be lighted, but is not, and this would

not be noted by the operator as the bulb blends with the red background

The staff requested the licensee to provide data verifying the use of a solid
red background as an enhancement to areas of the workbench and panels The
licensee responded (Ref. 4) that a red status light against a red background
is visible and detectable by operators. They also state that the absence of
any lighted bulb identifies a failed light bulb. In addition, the red back-
ground was used during the final validation phase on the full scale mock-up of
the control room and no problems were identified on this issue Further, the
control room enhancements were completed (October 1984) with this red background
and no problems on this issue have been identified during operations to date
(April 1985) The staff has independently confirmed the detectability of the
red bulbs on the red background through interactions with the NRC resident
inspector at Limerick Based on this data, the staff considers this issue
resolved

18.1.10 Coordination of Control Room Improvements With Other Programs

The staff's SER on this issue requested that the licensee provide additional,
detailed descriptions of these activities for evaluatior Some of these acti-
vities are described in the licensee's supplement to the Summary Report.

The licensee's supplement states that the objective of the Limerick Control

1

Room Design Review Validation was to determine whether functions allocated to

the control roon perating crew could be effectively accomplished within the

T " J nan 5 T me mor - r Drng TRTP nel ~
tructure of the ransient Ke sponse i1mpieme tati« rYrocequre (TRIP) and the
improved design of the contro! room Further, as part of the validation of the

he improvements
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Subsequently in a letter dated April 12, 1985, the licensee provided information
on the coordination of the following NUREG-0737 initiatives:

Emergency Operating Procedures

Accident Monitoring Instrumentation - R.G. 1.97
Safety Parameter Display System (SPDS)
Emergency Response Facilities

Detailed Control Room Design Review

In addition, the licensee states

"During the final validation effort the coordination of the above
system/facilities was completed. The actual validation was a
walkthrough/talkthrough of the Emergency Operating Procedures
using hardcopy displays for SPDS on a full-scale enhanced mockup of
the Limerick Unit #1 control room. This walkthrough/talkthrough
identified areas where a control room operator would require
communications with the Emergency Response Facilities and the
operator described what control room comaunications equipment
would be utilized to complete this task. In addition HED SI1-06,
(Reg. Guide 1.97 instrument enhancements) was implemented on the
full scale mockup prior to this walkthrough/talkthrough. The
operators could quickly identify these environmentally qualified
instruments during these walkthrough/talkthroughs.

This final validation was an effective method of coordinating the
integration of the NUREG-0737 Supplement 1 items. Any discrepan-

cies identified during these walkthrough/talkthroughs were classi-
fied as a HED and assessed in the Final Report Supplement No. 1."

In evaluating the HEDs identified by the lizensee during the final validation,
the staff noted that the HEDs did relate to the above defined initiatives.
Based on the data provided by the licensee, it appears that the final valida-
tion did serve as a mechanism to coordinate the emergency response initiatives.
However, as the staff has not completed its review of the System Functicn and
Task Analysis portion of the DCRDR, the staff reserves its final evaluation of
the coordination of control room improvements with other initiatives until this
work has been evaluated by the staff.

18.1.11 Staff's Conclusions on DCRDR

As a result of its review the staff concludes that PECO's Limerick, Unit 1 DCRDR
is meeting the NUREG-0737, Supplement 1 requirements for most of the work com-
pleted, but the staff review of the DCRDR is incomplete. The incomplete portions
of the DCRDR consist of:

3. The use of function and task analysis to identify control room operator
tasks and information and control requirements during emergency operation
as submitted in the licensee's June 28, 1985 letter.
A comparison of display and control requirements with a control room inven-
tory to identify missing displays as submitted in the licensee's June 28,
1985 letter

3. A human-factors survey of the SPDS.
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From our review of information provided by the licensee, the staff concludes
that the following parts of condition 2.C.(8)(a) to License NPF-27 have been
met and are no longer necessary:

B Task Analysis and Control Room Inventory.

2 Control Room Survey.

3. Control Room Enhancements.

Also based on a review of the information provided by the licensee, the staff
arrived at the following conclusions for specific elements of the DCRDR:

Control Room Survey

A1l of the HEDs defined by the NRC Audit Team during the in-progress audit have
been incorporated into the review process, assessed by the licensee, and the
results of the assessment are acceptable to the staff.

Assessment of HEDs

1. The correction of HED SI4-04 has been completed and implemented prior to
operation at a power level greater than five percent of rated power.

A reassessment of HED SPV-07 is not needed as its correction has been
completed.

Verification That Improvements Will Provide Necessary Corrections and Will Not
Introduce New HEDs

The data provided by the licensee and independent confirmations by the staff
verified the use of a solid red background as an enhancement to areas of the
workbench and panels

18.2 Safety Parameter Display System

A1l holders of operating licenses issued by the Nuclear Regulatory Commission
(1icensees) and applicants for an operating license (OL) must provide a ‘afety
Parameter Display System (SPDS) in the control room of their plant. The Commis~
sion approved requirements for the SPDS are defined in Supplement 1 to NUREG-0737
(Ref. 7)

A. Background

By letter dated March 18, 1985 (Ref. 8), the licensee notified the NRC that
General Electric's Emergency Response Information System (ERIS) SPDS displays
cannot be released for use by operators because the Validation Testing process

of the display's software is not complete. In response to a license condition
that required an operational SPDS by April 1, 1985, the licensee proposed an
interim SPDS. Upon evaluating the limited data on the interim SPDS, the staff
concluded that it did not endorse the use of the interim SPDS This conclusion,
along with the reasons, was transmitted to the licensee by letter dated March 27,
1985 (Ref. 9) The licensee then proposed an amendment to License NPF-27 in a
letter dated March 29, 1985 (Ref. 11)
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B. Evaluation

The staff's safety evaluation of Limerick's SPDS is reported in SSER-3 This
supplemental safety evaluation reports our review of the proposed amendment to
the license and on the resolution of staff concerns expressed in SSER-3 The
Regulatory requirements stated in NUREG-0737, Supplement 1 (Ref. 7) served as
the basis for the staff's evaluation In addition, we present our results in a
format which conforms with SSER-3

18.2. Parameter Selection

The staff's SSER-3 identified several concerns with the variables selected for
display and associated with the Reactivity Control Safety Function We made a
enditional acceptance of these variables subject to a confirmatory review of
information to be provided by General Electric This information was received,
reviewed and found acceptable. The results from the staff's review are pre-

sented in Reference 10

In SSER-3, we requested the licensee to add to the SPDS a variable on contain-
ment radiation The purpose of this variable is to identify the status of the
Radioactivity Control Safety Function during periods when containment is iso-
lated In Reference 8, the licensee states that the Radioactivity Control
Function of the SPDS is provided by the Radiation Meteorological Monitoring
System (RMMS) which is operable and functionally available for use by operators
Further, the licensee states that containment radiation is monitored and dis-
played by RMMS to provide the status of the Radioactivity Control function
during periods when containment is isolated. Based on this data, the staff's
concerns on the Radioactivity Control Safety Function are resolved

18.2.5 Human Factors Program

The staff requested additional data from General Electric on color coding of
information in the display formats. The Limerick SPDS was also subject to the
results from this review (SSER-3) This information was received, reviewed and
found acceptable The results from the staff's review are presented in Refer-
ence 10

18.2.9 Implementation Plan

The staff conditioned Limerick's license to ensure an operational SPDS by

April 1, 1985. By letter dated March 18, 1985, the licensee notified the NRC
that the SPDS wouid not be operational by April 1 because testing of the sys-
tem was incomplete In this letter, the licensee proposed an interim SPDS
which was evaluated by the staff and found to be unsatisfactory as an
alternative

In a letter dated March 29, 1985, the licensee requested an extension in the
operability date to permit completion of the validation process for the SPDS
The letter states that final activities in the SPDS validation process must be
performed during the Power Ascension Test Program at power levels up to and
including 100 percent of rated power This effort involves testing the param-
eter validation algorithms at defined plant power levels Also, this effort

includes refining system constants and performing reasonableness checks which
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APPENDIX A

CHRONOLOGY

Letter from licensee on remote shutdown system.

NRC request for information on redundancy of the
remote shutdown system.

Letter from licensee on safety parameter display
system (SPDS).

NRC letter on SPDS verification
Letter from licensee confirming that detailed
control room design review ("CRDR) condition

2.C.(8)(a)(3) had been met.

Licensee letter providing information on the remote
shutdown system

Letter from licensee requesting amendment to con-

dition 2.C.(8)(b) for SPDS operability.

Letter from licensee providing status of implemen-
tation of DCRDR condition 2.C.(8)(a).

Licensee letter providing information on signifi-
cant hazards considerations associated with amended
SPDS operability schedule.

Licensee letter on Unit ] preservice inspection
program relief requests.

Licensee letter providing information on condition
2.C.(8)(a) Part 2, DCRDR control room survey.

Licensee letter providing clarifications for remote
shutdown system information.

NRC letter transmitting draft 1ull power operating
license.

Licensee letter on plans for completion of Unit 2.

Licensee letter commenting on draft full power
operating license.

Licensee letter on containment inerting.
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May 24, 1985 Licersee letter on control room design review

May 29, 1985 Licensee lctter responding to NRC letter of
March 19, 1985 on Generic Letter 83-28 items.

June 7, 1985 Licensee letter describing status of Generic
Letter 83-28 items.

June 10, 1985 Licensee letter on control room design review.

June 10, 1985 NRC letter transmitting revised draft full power

operating license.
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This Supplement No. 5 to the SER is a product of the NR( staff The NRC staff
members listed below were principal contributor to this report
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systems Engineer
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Technology
| leltracchi Senior Human Factors Human Factors Engineering
Engineer
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APPENDIX N
AMENDMENT NUMBER

SAFETY EVALUATION SUPPLEMENT ON
PRESERVICE INSFECTION RELIEF REQUEST

INTRODUCTION

This evaluation is in addition to the staff review reported in the corres-
ponding Appendix in SSER 3 In a letter dated April 10, 1985, the licensee
requested relief from other American Society of Mechanical Engineers (ASME)
Code preservice examination requirements that i1t determined to De impractical
to perform and provided a supporting technical justification pursuant to

10 CFR 50.55a(a)(3)* The staff review of the information in this letter is
discussed in the following paragraphs of this report

TECHNICAL REVIEW CONSIDERATIONS

For an overall discussion of the bases of the staff review of the Limerick
Unit 1 Preservice Inspection (PSI) Program and requests for relief from imprac-
tical requirements see Appendix N in SSER-3, Part Il

EVALUATION OF RELIEF REQUESTS

The licensee requested relief from specific Preservice Inspection (PSI) require-
ments in a submittal dated July 17, 1984 The Ticensee requested relief con-
cerning additional subjects and revised or deleted other requests in submittals
dated August 7, 1984, August 23, 1984, August 28, 1984, and August 30, 1984
These submittals contain a description of the issues, a detailed list of com-
ponents for which relief was requested in the Component Summary Table, Revi-
sion 1, (Attachment 7 of the August 23, 1984 submittal), a Safety Impact Summary
for systems for which relief was requested (Attachment 5 of the July 17, 1984
submittal), and a justification for the relief requests The evaluation of
these submittals is presented in SSER-3, Appendix N

In a letter dated April 10, 1985, the licensee requested relief concerning addi-
tional subjects and revised or updated some of the requests evaluated in SSER 3
This letter also contains a description of the new issues, Revision 2 of the
Component Summary Table, Revision 1 of the Safety Impact Summary, and justi-
fication for the relief requests Many of the changes are editorial in nature
and were intended to clarify previous submittals. Based on the information
submitted by the licensee and the staff's review of the design, gecmetry, and
materials of construction of the components, the staff has determined that cer-
tain preservice requirements of the ASME Boiler and Pressure Vessel Code, Sec-
tion XI are impractical to perform he 1icensee has demonstrated that either
(i) the proposed alternatives would provide an acceptable level of quality and

*In the 1984 Edition of 10 CFR 50, this paragraph was designated as 50.55a(a)(2).
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